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Description 

[0001] This invention relates to the partial printing of 
a substrate with a plurality of layers, at least one layer 
being applied to the substrate with inexact registration 
in relation to another layer. 

[0002] There are a number of visual and other func- 
tional benefits in printing only part of the surface area of 
a substrate. For example, it is common to partially print 
a substrate with one or more colours to reveal the sub- 
strate exposed to form part of the required design. Such 
methods may also be used in the printing of printed cir- 
cuits, membrane switches and backlit display panels in 
which superimposed layers must be in exact registration 
or one layer must overlap another layer, for example to 
achieve an insulating layer over a conductive layer of 
ink. 

[0003] White is the most common colour of substrate 
to be printed over part of its area and revealed in other 
parts, firstly because it is easiest to achieve the desired 
perceived colour of other colours if they are printed on 
white, especially if such colours are formed by transpar- 
ent or translucent inks. Secondly, white forms a good 
contrast to many other colours and enables easily visi- 
ble graphic designs. Thirdly, white commonly forms a 
significantly high percentage of many designs. Fourthly, 
the mass processing of white substrates provides econ- 
omy and efficiency in production, by standardisation of 
the base colour, if not the material specification. Fifthly, 
white forms the normal background to four colour proc- 
ess printing, in which four colours (black, cyan, magenta 
and yellow) are typically printed in "half tone" dot pat- 
terns onto a white background, the size of the dots of 
each colour being typically printed in varying size ac- 
cording to "colour separations" to be replicated or by dig- 
ital printing techniques utilising Raster Image Process- 
ing (RIP). From above a minimum distance, the eye can- 
not resolve the individual coloured dots but the coloured 
dots merge to give a combined perceived colour at any 
position on the printed product. 
[0004] Conventional printing processes all suffer in- 
exact registration, owing to 

i) printing machine error or "tolerance" in delivering 
ink or other marking material, 

ii) the dimensional instability of a liquid ink or other 
marking material in liquid state on a substrate, 

Hi) the dimensional instability of a substrate through 
temperature and humidity changes between print- 
ing "passes" (printing of individual layers), and 
iv) the error or "tolerance" in delivery of a substrate 
into the printing position. 

[0005] For many products, this lack of registration, or 
lack of being able to print ink on a substrate exactly 
where intended, is not important. However, there are a 
number of products which can be adversely affected by 
such lack of registration, one example being unidirec- 



tional or other vision control products, such as those dis- 
closed in British Patent No. 2165292, which includes 
methods of printing with substantially exact registration 
and methods of overcoming the limitations of registra- 

5 tion error of conventional printing methods. Such prod- 
ucts typically comprise the partial printing of a transpar- 
ent substrate with a fine pattern in the form of dots or 
lines with surrounding or intermediate transparent areas 
or of a grid pattern surrounding transparent areas. 

f o [0006] A cross-section taken through such partially 
printed substrates will be in the form of a continuous 
substrate material on which are superimposed alternate 
printed portions and unprinted portions. When the 
cross-sectional dimensions of the printed portions of 

is such a printed product are small and it is desired to su- 
perimpose more than one layer on such printed por- 
tions, the registration error of conventional printing proc- 
esses can severely prejudice the achievement of the de- 
sired visual or other performance criteria. The critical 

20 factor is the registration error or tolerance of the printing 
process compared to the cross-sectional dimensions of 
the printed portions. 

[0007] In the case of conventional four colour process 
printing (sometimes referred to as four colour half-tone 
25 printing) or digital four colour process printing, the size 
of the individual dots of colour are very small in relation 
to the background substrate, which is typically white and 
made of paper, card or plastic materials. Substantial 
lack of registration in the printing of individual dots is 
30 normally acceptable as the individual dots of one colour 
are not perceived as individual dots, but are combined 
with differently coloured dots to provide the required 
overall impression. Lack of registration between the 
dots of various colours is only generally perceived as a 
35 lack of sharpness of design boundaries within the de- 
sign, such as the edges of insignia seen against a back- 
ground colour. The observer sees what is printed. Only 
if the observer knows that the desired degree of edge 
clarity is different to that observed, or if the lack of reg- 
40 istration is such that colour "halos" are seen at colour 
boundaries, is the lack of registration recognisable. 
[0008] However, if the requirement is to print a rela- 
tively fine pattern of background colour, such as white 
dots, then superimpose one or more other uniform col- 
45 ours or four colour process colours on some or all of 
these dots, the lack of registration of the printing process 
can have a significantly deleterious effect on the func- 
tional performance compared to that intended. For ex- 
ample, the perceived colours of an image or design will 
so vary over the area of the substrate from the desired col- 
ours owing to the visual interaction of the unregistered 
layers. If a pattern of 1 mm sided square white dots are 
intended to be covered with 1 mm sided square dots of 
a different colour, but there is a registration error of 0.2 
55 mm in two orthogonal directions on plan, as in Fig. 1 of 
the accompanying drawings, then 36% of the desired 
area will appear white and have a corresponding effect 
of 0.36 mm 2 white on the overall printed area of 1 .36 
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mm 2 . If the substrate is black and the different colour is 
formed by transparent ink, the different colour will be 
substantially invisible against the black substrate and 
the 0.36 mm 2 of white will be seen in combination with 
the 0.64 mm 2 area of the different colour, which will ap- 
pear consequently "whitened" in this area. Such altera- 
tion from the desired perceived colour will be most no- 
ticeable compared to other individual squares making 
up the pattern where the error in registration differs and 
compared to any squares in which the different colour 
substantially covers the white. If the different colour was 
intended to appear uniform over an area of panel, it will 
instead appear to be shaded. 

[0009] If the substrate is transparent, such lack of reg- 
istration will be typically visible from the other side of the 
substrate as well, the overlapping different colour in the 
above example being visible as well as the white square. 
There is another problem that undesirable perception of 
colour can be caused by lack of opacity of individual ink 
layers. In the above example, if the white and different 
colour were printed on a transparent substrate, when 
the white is observed from the other side of the sub- 
strate, this could be modified by the different colour, 
which could be exacerbated by the illumination condi- 
tion behind the substrate. 

[0010] From the printed side of the panel, the different 
colour covering the white area would be perceived as 
being a whitened or a lighter colour tone of the different 
colour. It is common in printing to overcome such lack 
of opacity by printing more than one layer of a colour, to 
achieve the desired or necessary degree of opacity. 
However, if the registration error is relatively large com- 
pared to the cross-sectional dimensions of the printed 
portions being printed, the lack of registration will result 
in yet further areas of different perceived colour where 
the edges of the desired shape overlap through lack of 
registration. 

[0011] The purpose of this invention is to overcome 
the above-mentioned problems in the partial printing of 
a substrate with printed portions of relatively small 
cross-sectional dimensions, typically less than 1 centi- 
metre width, and commonly less than 1 millimetre width, 
in which the registration error between at least two print- 
ed layers intended to be partially or totally superimposed 
would otherwise affect the desired product's functional 
performance, such as the perceived image of the printed 
product. 

[0012] According to the invention there is provided a 
panel comprising a substantially imperforate substrate 
(as defined herein) with a print pattern (as defined here- 
in) adhered to said substrate, and wherein said print pat- 
tern comprises a first layer and a second layer (as de- 
fined herein) and wherein a particular cross-section tak- 
en through said panel comprises said substrate having 
two outer edges and said print pattern having alternate 
printed portions and unprinted portions, and wherein 
every printed portion has two outer edges, and wherein 
within said particular cross-section said second layer 



has two outer boundaries, and each of said printed por- 
tions between said two outer boundaries are construct- 
ed and arranged such that they include a part of said 
first layer and a part of said second layer and they in- 

5 elude two outer edges of said part of said first layer and 
two outer edges of said part of said second layer, and 
wherein said two outer edges of said part of said second 
layer are within said two outer edges of said part of said 
first layer, and wherein the average cross-sectional 

10 printed portion width (as defined herein) is less than one 
centimetre, and said panel is made by a method com- 
prising: printing said second layer within said each of 
said printed portions between said two outer boundaries 
of said second layer by applying at least a part of a pre- 

15 sented width (as defined herein) of said second layer 
within said each of said printed portions and said pre- 
sented width of said second layer only adheres within 
said each of said printed portions, and within at least 
one of said printed portions having both said two outer 

20 edges within and spaced from said two outer edges of 
said substrate, said presented width of said part of said 
second layer differs from the width of said at least one 
of said printed portions by at least 10% of the width of 
said part of said second layer. 

25 [0013] The invention also provides a panel compris- 
ing a substantially imperforate substrate (as defined 
herein) with a print pattern (as defined herein) adhered 
to said substrate, and wherein said print pattern com- 
prises a first layer and a second layer (as defined herein) 

30 and wherein a particular cross-section taken through 
said panel comprises said substrate having two outer 
edges and said print pattern having alternate printed 
portions and unprinted portions, and wherein every 
printed portion has two outer edges, and wherein within 

35 said particular cross-section said second layer has two 
outer boundaries, and each of said printed portions be- 
tween said two outer boundaries are constructed and 
arranged such that they include a part of said first layer 
and a part of said second layer and they include two 

40 outer edges of said part of said first layer and two outer 
edges of said part of said second layer, and wherein said 
two outer edges of said part of said second layer are 
within said two outer edges of said part of said first layer, 
and wherein the average cross-sectional printed portion 
width (as defined herein) is less than one centimetre, 
and within at least one of said printed portions having 
both said two outer edges within and spaced from said 
two outer edges of said substrate, the width between 
said two outer edges of said part of said second layer 

50 differs from the width of said at least one of said printed 
portions by at least 1 0% of the width of said part of said 
second layer. 

[0014] A "substrate" may be a single sheet of homo- 
geneous material or a multi-layer material or assembly, 
55 for example incorporating the overall application of a 
printed ink layer. Typically, the substrate is substantially 
imperforate, except for any holes that may be used to 
assist printing registration or to feed the substrate 
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through a printing or other machine. 
[0015] In all embodiments of the invention, only part 
of the substrate is printed, termed the "print pattern". 
The "print pattern" is typically a pattern of dots, lines or 
other plurality of discrete elements and/or a grid pattern 
surrounding a plurality of unprinted areas. 
[0016] In all embodiments it is possible to take a par- 
ticular cross-section through a panel of the invention 
comprising the substrate having two outer edges and 
the print pattern having alternate printed portions and 
unprinted portions, each printed portion having two out- 
er edges. At least one and typically all the printed por- 
tions comprise a first layer of one material, for example 
a printed ink. A second layer of printed material typically 
overlies or underlies the first layer within every printed 
portion within the boundaries of the second layer. 
[0017] The term "second layer" means a layer of a sin- 
gle material, such as a single colour ink, or a four colour 
printing process layer, in which the individual colour de- 
posits, normally black, cyan, magenta and yellow, are 
typically discontinuous within a printed portion. Within a 
particular cross-section, the second layer has two outer 
boundaries and within the two outer boundaries each 
printed portion is constructed to have the two outer edg- 
es of a part of the second layer lying within the two outer 
edges of a part of the first layer, which includes the pos- 
sibilities of one outer edge of the second layer being co- 
terminuous with an outer edge of the first layer or the 
outer edges of both layers being coterminous. 
[0018] The width of a printed portion or the part of a 
layer within a printed portion is the dimension between 
its two outer edges. In a particular cross-section through 
a panel, the "average cross-sectional printed portion 
width" is the sum of the widths of every printed portion 
within the particular cross-section divided by the total 
number of printed portions within the particular cross- 
section. 

[0019] A "presented width of the second layer" is the 
width of the second layer presented over a single printed 
portion in a printing process. It may be the actual width 
of printed second layer material deposited or a larger 
width. For example, a presented width of the second lay- 
er may include portions which are presented to the sub- 
strate outside the outer edges of a printed portion but 
which are not adhered to the substrate outside the outer 
edges of the printed portion. If a second layer is present- 
ed continuously over printed and unprinted portions, the 
presented width of the second layer for a single printed 
portion is deemed to be the width between the mid- 
points of the two adjacent unprinted portions. 
[0020] The difference between the presented width of 
the second layer and the width of the printed portion to 
which it is presented represents the registration toler- 
ance the invention enables while producing the desired 
product. The term "presented" includes the physical ap- 
plication of a layer of printing ink, foil, toner or transfer 
material to the substrate or a previously applied layer, 
or such materials may be presented in a spaced rela- 



tionship from the substrate, for example to be attracted 
by electrostatic charge within the printed portions of the 
substrate or of a previously applied layer. 
[0021] The invention provides for the management or 

5 elimination of registration error in a printed product, reg- 
istration error that would otherwise cause deficiencies 
in the printed product. Whilst it is possible to reduce the 
problems of registration error by pre-printing a design 
on a transfer medium and selectively transferring this to 

10 the required print portions, the invention enables the 
control of direct printing of a substrate. "Direct printing" 
in this context means the application of individual col- 
ours, such as a single 'spot' colour, to be perceived as 
the single colour in a design, or the individual black, cy- 

15 an, magenta or yellow colours of a four colour printing 
process, delivered from their individual sources, such 
as ink or toner reservoirs or a thermal transfer foil car- 
tridge, rather than a pre-printed four colour process de- 
sign on a transfer medium. 

20 [0022] In one embodiment of the invention within 
some or all printed portions, a second layer extends be- 
yond the perimeter of a first layer. Typically, a transpar- 
ent or translucent second layer completely covers and 
extends beyond the perimeter of a white first layer. A 

25 dark background is provided under the first colour layer 
by means of a dark substrate or a dark colour third layer 
deposited on the substrate within one or more printed 
portions. For example, the print pattern is printed on a 
substrate in black and then a white first layer is printed 

30 within and spaced inside the black layer. The discrete 
or interconnected white areas are overprinted with the 
desired design colour or colours using transparent or 
translucent ink, which overlaps the white but stays within 
the black areas. The combination of the printed second 

35 colour layer and the printed white first layer produces 
the desired perceived colour. This result is achieved be- 
cause, on each printed portion, the transparent or trans- 
lucent design colour ink is not readily visible against the 
black background but combines with the white first layer 

40 to produce the desired perceived colour. This embodi- 
ment is referred to as the "Through Combination". 
[0023] In order to ensure that the transparent or trans- 
lucent second colour layer extends beyond the white 
first layer but lies within the third black layer, on each 

45 printed portion, the black layer width should be wider 
than the white layer width by an amount of at least eight 
times the printing tolerance (8T) and the second colour 
layer should typically be wider than the white layer by 
an amount of four times the printing tolerance (AT). Typ- 

50 jcally, the nominal edge gap between the black and sec- 
ond colour layers should be two times the printing toler- 
ance (2T) and the nominal edge gap between the sec- 
ond colour layer and the white layer should also be two 
times the printing tolerance (2T). The printing tolerance 
55 t is the maximum registration error that should result 
using a particular printing process, substrate and ink. 
Such an arrangement enables any edge of the transpar- 
ent or translucent second colour layer to stay within the 
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exposed area of the black layer, whatever the direction 
and amount of actual error in any of the three layers with- 
in any printed portion. 

[0024] In another embodiment, referred to herein as 
the "Lateral Combination" the second layer is deposited 
within the area defined by the first layer and has a small- 
er area than that of the first colour layer. Typically, on 
each printed portion, a second colour layer is printed 
within a white first layer. The printed portions are suffi- 
ciently small and the relative sizes of the exposed areas 
of the first and second colours are such that the eye and 
brain combine the two colours together to give the de- 
sired perceived colour. 

[0025] For example, in order to print panels of the type 
described in GB 21 65292, a print pattern can be printed 
in white and design colour ink or inks are printed to fall 
wholly within the white print pattern. The design colour 
ink is selected such that the exposed white and design 
colours combine to provide the required perceived de- 
sign colour or colours, the design colours being printed 
darker than the intended perceived colour, to compen- 
sate for the whitening effect of the area of white, result- 
ing in a perceived colour of a lighter "grey tone". The 
area of white to be exposed would normally be mini- 
mised and depend on the shape of the dot, line or grid 
pattern and the tolerance in registration which can con- 
fidently be achieved by the selected printing method, 
equipment and inks. The less the error in registration 
that can be reliably achieved, the larger the area of col- 
our that can be printed to reliably fall within the area of 
white. Typically, the cross-sectional width of the design 
colour layer within a printed portion would be less than 
the white first layer width by an amount of at least four 
times the printing tolerance (4T) with a nominal edge 
gap of two times the printing tolerance (2T) between the 
edges of the design colour layer and the white back- 
ground colour layer. Such an arrangement enables the 
white background colour layer to shift out of registration 
by the given tolerance in one direction and a second de- 
sign colour layer to shift by the given tolerance in the 
opposite direction without overlapping the background 
colour layer. 

[0026] In another embodiment of the invention, the 
second layer is presented to the substrate over an area 
extending beyond the first layer of one or more printed 
portions but only adheres to the first layer within the 
printed portions and does not adhere at all to the sub- 
strate between the printed portions. Typically, the sec- 
ond layer is a second design colour layer and is present- 
ed over the whole surface of the substrate within the de- 
sired outer boundaries of the second design colour lay- 
er. It is intended to be seen against a white layer, which 
may be the first layer or the white layer may be a third 
layer within a first black layer. The second design colour 
layer adheres to the first layer but is typically immedi- 
ately removed from the unprinted portions in the same 
operation. If the second design colour layer is opaque, 
then its colour is perceived independently over the first 



colour layer to which it is applied. If the second design 
colour layer is transparent or translucent, it is perceived 
as a Through Combination, typically with a white layer. 
[0027] Within any printed portion, the second layer is 

5 substantially exactly registered over the first layer. 
Means of achieving exactly or substantially exactly reg- 
istered superimposed layers are disclosed in GB 
2118096, 2165292 and GB 2188873. However, the 
present invention distinguishes from those methods in 

10 ways that are advantageous, by enabling the use of ex- 
isting printing methods and eliminating additional steps 
to achieve substantially exact registration, such as the 
removal of cured marking material. This embodiment is 
referred to as the "Improved Exact Registration". 

15 [0028] In another embodiment, the invention may be 
used to print a pattern of dots, lines or a grid pattern on 
a transparent substrate to manufacture a product of sim- 
ilar performance characteristics to those in British Pat- 
ent No. 21 65292. In such products, there is a "silhouette 

20 pattern" of opaque material "which subdivides a panel 
into a plurality of opaque areas and/or transparent or 
translucent areas". Within the silhouette pattern, there 
is typically a number of superimposed ink layers to pro- 
vide a design that is visible from one side of the panel 

25 which is not visible from the other side of the panel. Brit- 
ish Patent No. 21 65292 describes a number of methods 
of production which can achieve this effect, some pro- 
viding exact or substantially exact registration of super- 
imposed ink layers. In one method described as the 

30 Overlap Method and illustrated in Fig. 18 of Patent No. 
2165292 one layer of ink overlaps a design colour ink 
layer and thus obscures it from the other side of the pan- 
el. 

[0029] The present invention provides an improve- 
rs ment to that method enabling the desired design colour 
rendering to be achieved in spite of the registration lim- 
itations of conventional printing processes. In a typical 
panel, a silhouette pattern of black ink is superimposed 
by a background colour layer, typically white ink of lesser 
40 cross-sectional dimension than the black ink, in order 
for the white ink not to be visible-from the other side of 
the black ink and, therefore, the other side of the panel. 
One or more design colour layers are then superim- 
posed over the white layer, in order to provide the de- 
45 sired design, typically ensuring that the design colour 
layers do not overlap the black background layer, so as 
not to be visible from the other side of the panel. 
[0030] By means of the present invention, using the 
Through Combination embodiment, transparent or 
50 translucent design colour inks are arranged to extend 
beyond and completely cover the white background lay- 
er. Those parts of the transparent or translucent colour 
which extend beyond the white background layer are not 
readily visible against the black background layer. Alter- 
ss natively, according to the Lateral Combination embodi- 
ment, the design colour inks should be arranged to be 
applied only within the white background colour layer in 
order to achieve the required perceived design colour 
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or colours. 

[0031] In another alternative, according to the Im- 
proved Exact Registration embodiment, the design col- 
our inks are presented beyond a first layer of white or 
beyond a layer of black within which there is a layer of 
white, providing the desired colour perception over the 
area of white. 

[0032] In the Through Combination or Improved Exact 
Registration embodiments, the desired colour or colours 
are seen in combination with an underlying white layer. 
With the Lateral Combination embodiment, the selec- 
tion of a second layer design colour to achieve the re- 
quired final effect depends upon the type of ink and the 
respective perceived colours of the cured second layer 
design colour ink and the background white ink and their 
respective proportions. The subject of colour theory is 
complex including the means of predicting the effects of 
colour mixing and the perception of coloured areas. Col- 
our properties of hue, luminosity, saturation, intensity, 
tonality and purity are affected and may be modified by 
underlying and surrounding or adjacent colours. Whilst 
it is relatively easy to predict and control the effects of 
achromatic colours (white, black and greys) on other 
colours, no simple formula can be provided. The prop- 
erties of particular white pigments and ink formulations 
vary and the prediction of a change in grey tone should 
ideally be undertaken using analytical equipment such 
as a spectrophotometer to analyse the individual white 
and second layer colours, in order to predict the per- 
ceived colour of the combination . The grey tone is a term 
of art used in colour systems to describe perceived light- 
ness or darkness of a particular colour, which may vary 
from virtually white (near zero % grey tone) to virtually 
black (near 1 00% grey tone), across a chromatic chiar- 
oscural scale. 

[0033] The scale of grey tones from white to black is 
a continuous gradation. It is known that the trained eye 
can distinguish at least two hundred grey tones across 
an achromatic chiaroscural scale. Common colour 
matching systems identify relatively crude grey tone 
gradations. For example, the Pantone Matching Sys- 
tems® identifies greys expressed as a percentage of 
black in a black and white mixture of 1 .5%, 3%, 6.2%, 
1 2.5%, 25% and 50%. The difference between the greys 
with 1.5% black and 3% black is clearly visible to any 
sighted person. Typical registration error in normal print- 
ing methods can easily cause variations of grey tone, 
from a desired value, of 10%, 20%, 30% and more in 
the partial printing of a substrate. For most printing 
methods a plus or minus registration tolerance of 0.1 
mm is regarded as extremely good. However, the print- 
ing of a pattern of 1 mm wide lines of a colour layer over 
a white layer on a black background could cause a width 
of 0.8 mm colour with a 0.2 mm white overlap with a 
registration error of 0.1 mm in each layer, in opposite 
directions. In this example, a layer of design colour ink 
that covers 80% of the background white colour ink 
might be whitened or lightened in grey tone by say 25%. 



With the Lateral Combination embodiment, a difference 
of 10% between the presented width of a second layer 
and the width of a printed portion allows for a tolerance 
(T) of plus or minus 0.1 mm for a 4 mm printed portion 

> width (4T = 0.4 mm = 1 0% of 4 mm). A 20% difference 
allows a tolerance of plus or minus 0,1 mm for a 2 mm 
printed portion width, etc. Such registration errors with- 
out the features of this invention would typically incur 
clearly visible undesirable variation in the grey tone of 

o a colour within its outer boundaries. The features of this 
invention substantially eliminate variation from a desired 

perceived colour owing to registration error. 
[0034] The invention allows for a plurality of layers of 
any colour to be applied within the stated dimensional 
15 tolerances, to achieve a satisfactory product. For exam- 
ple, using litho printing, which typically uses transparent 
inks, it may be necessary to apply 4 to 6 layers of black 
to achieve an opaque black layer. Similarly, it may be 
necessary to print between 4 and 1 0 layers of ink in or- 
?o derto achieve a white colour of sufficient opacity to form 
the base for transparent design colours. The layers may 
be required to all be white or one or more of the layers 
may be silver, a common method of attempting to 
achieve a white opaque effect. Also well known, a per- 
25 centage of blue ink may be mixed with the white ink in 
one or more of the layers, which provides the optical il- 
lusion of increasing the whiteness or brightness of the 
white. According to the dimensional disciplines of the 
invention, none of the white layers will overlap any of 
30 the black layers. For the Through Combination embod- 
iment, all of the design colour layers will overlap and 
cover the whole of every white colour layer that is not 
intended to beseen in thefinished product. In the Lateral 
Combination embodiment, every design colour layer 
35 would fall within a white background colour layer. For 
such multiple layer colour deposits, the actual printing 
registration error will vary from printing pass to printing 
pass. If such error was random, this would follow a"nor- 
mal distribution curve" of displacement from the desired 
40 nominal position on the substrate or from a previous col- 
our deposit. 

[0035] In most methods of printing, a reliably achiev- 
able printing tolerance is notthe same in every direction, 
typically relating to the direction of "pull" of a squeegee 
45 blade in screen printing orthe direction of substrate trav- 
el in printing systems involving a rotating cylinder, such 
as offset litho printing. The registration error and, there- 
fore, tolerance to be adopted is generally greater in the 
direction of movement in the application of ink than per- 
50 pendicular to this. A refinement of the invention, there- 
fore, would allow for a greater tolerance (TL) in one di- 
rection, typically being the direction of ink application 
and a lesser tolerance (TG) in the direction perpendic- 
ular to the one direction. The cross-sectional dimen- 
55 sions of the individual layers would then be determined 
by using either TL or TG or a combined tolerance at any 
intermediate angle, which may be calculated vectorially 
In certain printing methods, the tolerance also varies ac- 
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cording to other factors, for example in screen printing 
the tolerance is typically different at the outside ends of 
a squeegee than the centre, owing to the geometrical 
distortion of the screen when squeegee pressure is ap- 
plied, depending principally upon the gap between the s 
end of the squeegee and the screen printing frame, the 
"snap-off" gap between the screen and the substrate, 
and the type and tension of the screen mesh. 
[0036] It is also well known that with litho printing, in 
which one edge of a substrate is gripped by "grippers", 10 
that the lateral tolerance parallel to the grippers or lead- 
ing edge of the substrate increases with the distance 
from the leading edge, such that if a pattern of parallel 
lines is printed.perpendicular to the leading edge, these 
lines tend to "fan out" from the leading edge. However, is 
it is the relative tolerance of different applications of ink 
that is generally more important in relation to the inven- 
tion than the absolute tolerance in relation to the sub- 
strate. Thetolerance requirements to practisethe inven- 
tion can easily be established from printing manufactur- 20 
ers' guidelines and/or experimentation. Ultimately, the 
achievement of the desired performance characteristics 
will prove the tolerances required in the design and pro- 
duction of artwork, screen printing screens, offset litho 
plates, etc. 25 
[0037] In order to minimise the effect of printing toler- 
ances in the manufacture of such products, it is gener- 
ally preferable to have a print pattern of lines oriented 
in the direction of movement of the application of ink, for 
example perpendicular to the squeegee in screen print- 30 
ing or the "gripper" leading edge in offset litho printing. 
[0038] Panels of the invention according to the 
Through Combination and Lateral Combination embod- 
iments can be manufactured by virtually any printing 
process, including traditional processes such as screen- 35 
printing, offset litho printing and gravure printing. They 
may also utilise any of the digital printing methods, in- 
cluding those grouped under the categories of Electro- 
graphic, Thermal Transfer and Ink Jet printing. 
[0039] All these digital methods typically use a Raster 40 
Image Processor for enabling the positioning and size 
of deposits of black, cyan, magenta and yellow material 
in a four colour process and/or additional 'spot' colours. 
[0040] Panels of the invention according to the Im- 
proved Exact Registration embodiment utilise methods 
of printing that enable the second layer to adhere within 
the printed portions but not adhere within the unprinted 
portions, to which the ink, foil, toner or other marking 
material is presented but not adhered. Such methods 
include • 50 

1 . Thermal Transfer Differential Adhesion Method. 
This method uses conventional thermal foil transfer 
equipment, such as the Gerber Edge® , a regis- 
tered trade mark of Gerber Scientific Products, Inc., 55 
USA. Such machines typically utilise a cartridge of 
foil comprising a polyester support and a pigmented 
resin layer, which is passed through a transfer head 



comprising thousands of mini heat presses, which 
are activated by computer control utilising a Raster 
Image Processor, to melt and bond deposits of the 
pigmented resin layer to a pvc substrate, four pass- 
es being required using black, cyan, magenta and 
yellow foils to build up a four colour process image. 
'Spot' colours, including metallic foils, are also com- 
monly used. This Improved Exact Registration 
method requires the print pattern to be determined 
using a material that is receptive to such thermal 
transfer on a substrate that is not very receptive to . 
thermal transfer. In one example, a print pattern is 
applied in one or more layers of pvc ink of relatively 
high plasticity, such as a typical pvc ink used for ve- 
hicle livery, preferably a gloss ink to provide a rela- 
tively smooth macro surface topography, preferably 
white. 

Alternatively, a clear highly plasticised pvc 
lacquer or other material with a relatively smooth 
and high energy surface can overly a white layer. 
This print pattern is applied to conventional print 
treated polyester film. 

When processed in a thermal transfer ma- 
chine as for pvc substrate, the pigmented resin lay- 
er adheres to the print pattern but not to the sub- 
strate. Alternatively, a conventional pvc substrate 
can be treated to have relatively low surface energy 
outside the print pattern, for example by applying a 
silicone based material outside the area of the print 
pattern. Transfer would then take place within the 
exposed area of pvc substrate but not the pretreat- 
ed area. 

2. Electrographic Differential Adhesion Method. 
Electrographic processes such as Scotchprint™, a 
trade mark of the Minnesota Mining and Manufac- 
turing Company, USA, typically involve the electro- 
graphic printing of an image on a transfer medium 
such as "Wearcoat" transfer medium manufactured 
by REXAM, Inc., USA. This transfer medium is then 
passed through rollers with a substrate, such as pvc 
film, under heat and pressure, which transfers the 
image from the carrier. 

Using similar substrate and ink materials as 
outlined in Method 1 , it is possible to selectively 
transfer the preprinted image to a print pattern but 
not to the substrate. 

3. InkJet Differential Adhesion Method. 

This method requires an ink receptive print 
pattern and an ink repellent substrate. Ink jet inks 
are conventionally water based and will not adhere 
to conventional pvc, polyester or other such sub- 
strates without pretreatment. Substrates such as 
polyester or polyester treated to receive pvc inks 
are hydrophobic, rejecting normal water based ma- 
terials. Inks suited to printing paper or card are typ- 
ically hydrophilic, receptive to water based inks 
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which adhere and dry on them, one such ink is Hy- 
droprint 2200 Series manufactured by Coates Loril- 
leux Screen Ltd. 

A print pattern is printed incorporating a top lay- 
er of white hydrophilic ink. This enables an ink jet 5 
printer to emit ink for an overall four colour image 
but the ink only adheres to the print pattern. The 
'free' ink on the areas to be unprinted, which does 
not adhere, can be absorbed into an underlying hy- 
drophilic layer, typically a layer of black in k lying out- io 
side the white ink, to avoid contamination of the 
white layer by absorbed second layer design colour 
ink. Alternatively, any remnants of ink outside the 
print pattern can be removed by an air knife, clean- 
ing roller, be wiped off, be washed off or removed 15 
by other means. 

4. Electrostatic Chargeable Print Pattern Method. 

A substrate is printed with a print pattern that 
includes a layer of chargeable material, that is 20 
charged with an electrostatic latent image, onto 
which electrostatically charged toner is attracted 
but is not attracted to the surrounding substrate. 

The electrostatic latent image is charged by an 
electronic writing stylus immediately before being 25 
fed through a toner fountain of conventional liquid 
toner which is either heat fusible or air dried after 
being attracted to the print pattern, or powder toner, 
which is fused by heat and/or pressure after being 
attracted to the print pattern. 30 

The print pattern comprises a chargeable first 
layer, such as a paper based material or an insulat- 
ing ink, common in the printing of printed circuits, 
keyboards, membrane switches, etc. Alternatively, 
the coating material used on electrostatically print- 35 
ed pvc film can be selectively coated to a pvc film, 
typically by screenprinting a pattern of lines. 

Whilst it is possible to selectively charge a con- 
ventional substrate for electrostatic printing by 
means of suitable software, toner inks are typically 40 
transparent or translucent and it is advantageous 
for many products to have an opaque print pattern 
onto which the toner will be attracted, such as a 
white on black print pattern incorporating the 
chargeable layer. 45 

5. Print Pattern Trip Method. 

Digital Printing Machines, and those for Ther- 
mal Transfer and Ink Jet printing in particular, can 
be instructed to print on selected areas of the sub- 50 
strate forming the print pattern. As an example, a 
print pattern of lines of one or more layers can be 
printed on a transparent substrate by any method, 
ideally with opaque ink, typically having a white top 
layer or white layer overlain by a clear layer which 55 
is receptive to the particular marking material, such 
as foil transfer pigmented resin or ink jet inks. 



[0041 ] The substrate is fed in the direction perpendic- 
ular to the print pattern lines and optical scanning de- 
vices, such as those used in printing machine registra- 
tion devices, 'trip' where identifying the leading and trail- 
ing edges of the lines and instruct the ink jets or other 
marking material delivery device to deliver onto the 
opaque areas but not the transparent areas. 
[0042] In any of the previously described methods, 
where an opaque white layer and/or an opaque black 
layer is required, onto which to superimpose design col- 
ours, it may be preferable to print such opaque back- 
ground layers by screenprinting or other means of ap- 
plying relatively thick layers of relatively opaque ink. 
These opaque layers can then be superimposed by 
transparent ortranslucent inks using another technique, 
such as a digital printing technique. 
[0043] Specific embodiments of the invention will now 
be described by way of example with reference to the 
accompanying drawings in which:- 

Fig. 1 is a section through a prior art partially printed 
substrate; 

Fig. 1 A is a plan view of the printed substrate 
of Fig. 1 in the direction of arrow A; 

Fig. 1 B is an under plan view of the substrate 
of Fig. 1 in the direction of arrow B; 

Fig. 2 is a section through a Through Combination 
embodiment of the invention; 

Fig. 2A is a plan view of the embodiment of Fig. 2 
in the direction of arrow A; 

Fig. 3 is a section through a Lateral Combination 
embodiment of the invention; 

Fig. 3A is a plan view of the embodiment of Fig. 3 
in the direction of arrow A; 

Fig. 4 is a section through another embodiment of 
the Through Combination type; 

Fig. 4A is a plan view of the embodiment of Fig. 4 
in the direction of arrow A; 

Fig. 5 is a section through another embodiment of 
the Lateral Combination type; 

Fig. 5A is a plan view of the embodiment of Fig. 5 
in the direction of arrow A; 

Fig. 6 is a section through yet another embodiment 
of the Lateral Combination type; 

Fig. 6A is a plan view of the embodiment of Fig. 6 
in the direction of arrow A; and 
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Fig. 7 is a section through an embodiment similar 
to that of Fig. 6. 

Figs. 8A through to 8D are sections through a print- 
ed substrate illustrating Lateral Combination em- 
bodiments. 

Figs. 9A through to 9C are sections through a print- 
ed substrate illustrating Through Combination em- 
bodiments. 

■ 

Figs. 10A through to 10C are sections through a 
printed substrate illustrating Improved Exact Regis- 
tration embodiments. 

» 

Fig. 11 is a section through illustrating the Thermal 
Transfer Differential Adhesion Method 1 and the 
Thermographic Differential Adhesion Method 2. 

Figs. 12 A and 12B are sections illustrating the Ink 
Jet Differential Adhesion Method 3. 

Fig. 13 is a section illustrating the Electrostatic 
Chargeable Print Pattern Method 4. 

[0044] Referring to Figs. 1 , 1 A and 1 B, a substrate 1 
is printed with a white colour 2. A second darker colour 
3 is intended to be deposited over the same area as col- 
our 2. However, as illustrated in the drawings the lack 
of exact registration means that in plan view part of the 
white colour 2 extends beyond part of the perimeter of 
the dark colour 3. The net effect of this lack of registra- 
tion is that where the dark colour overlies the white col- 
our, the dark colour will appear diluted in hue compared 
to the part of the dark colour that does not overlie the 
white colour. The problem is that in other parts of the 
print pattern the extent of lack of registration will inevi- 
tably be different so that overall there will be a distinct 
lack of uniformity in the appearance of the print pattern. 
[0045] Referring now to Fig. 2 a dark, preferably 
black, opaque substrate 5, has a white colour 2 depos- 
ited thereon. The white colour is covered completely by 
a transparent or translucent colour 3, such that layer 3 
extends beyond the edge of the white colour 2. When 
viewed in the direction of arrow A the eye perceives a 
combination of the white and colour layers 2 and 3 over 
the area of the white colour. The parts of colour 3 which 
extend beyond the white colour, being transparent ap- 
pear to be substantially the colour of the substrate, i.e. 
black. It will be seen that the combination of the white 
and colour layers 2 and 3 will be the same overthe entire 
print pattern irrespective of variations in registration of 
the colour 3 relative to the white layer 2. 
[0046] In the embodiment of Fig. 3 a combination of 
colours is achieved by virtue of colour layer 3 being of 
smaller area than white layer 2 and being deposited 
completely within white layer 2. Variations in the position 
of layer 3 on layer 2 do not affect the relative areas of 



white and colour that are exposed with the result that 
the overall appearance of the print pattern will be uni- 
form. 

[0047] The embodiment of Fig. 4 is similar to that of 
5 Fig. 2 except that the substrate 6 is transparent and a 
black or dark layer 4 is deposited under the white colour 
2. To obtain the desired effect the area of layer 4 should 
be big enough always to extend to the limit of any pos- 
sible position of the colour layer 3. 
10 [0048] Fig. 5 shows an embodiment which is similar 
to that of Fig. 3, but with a transparent substrate 6 and 
a black or dark layer 4 under the white colour 2. The 
layer 4 should project beyond the perimeter of the white 
colour 2. 

15 [0049] Fig. 6 illustrates the use of a plurality of layers 
to achieve a lateral combination embodiment similar to 
that of Fig. 5. As can be seen in the drawing three black 
layers 4 are deposited on substrate 6, but with inexact 
registration. Three white layers 2 are deposited on the 

20 black layers and then one colour layer 3 is deposited 
onto the white layers 2 with inexact registration. Al- 
though there may be some perceived blurring at the 
edges of the layers the overall effect across the print 
pattern will be substantially uniform. 

25 [0050] Fig. 7 illustrates a section through multiple ink 
layers which follow a theoretical "normal distribution" of 
ink layers within the achievable tolerance zones. The 
aggregate thickness of the multiple ink layers within a 
zone will vary at the outside of each layer to reflect the 

30 variation in the boundary position of each layer accord- 
ing to a normal distribution curve across a tolerance 
width referenced 2T. Fig. 7 illustrates a design colour as 
a multiple layer deposit, but even if multiple layers are 
required to achieve the desired opacity of a black mul- 

35 tilayer deposit 4 and a white multilayer deposit 2, design 
colour layer 3 could be a single layer in most practical 
embodiments of the invention. 

[0051] It should be understood that in Figs. 1 to 7 the 
design colour 3 could be a four colour process layer 

40 within the same dimensional tolerance discipline as if it 
were a uniform colour layer, the four colour ink deposits 
extending beyond the boundaries of the white layer 2 
for the through combination embodiments, but main- 
tained within the white layer 2 for the lateral combination 

^5 embodiments. 

[0052] Figs. 8A through to 8D illustrate Lateral Com- 
bination embodiments of partial printing. 
[0053] Five print portions are illustrated which shall be 
referred to as 1 - 5 numbering from the left hand side. 

so [0054] Fig. 8 A illustrates a panel of the invention in 
which second colour layer 11 lies within first white layer 
12 printed onto substrate 14 within the left hand outer 
boundary on the first print portion to the right hand outer 
boundary on the fourth print portion. 

55 [0055] Fig. 8B is similar to 8A except that design col- 
our layer 11 falls within two exactly superimposed lay- 
ers, white layer 12 and black layer 13. 
[0056] In Fig. 8C, second colour layer 11 lies within 
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white layer 12, which in turn lies within black layer 13. 
[0057] The order of printing the layers may be re- 
versed. For example, in Fig. 8D, the second layer 11 is 
first printed onto substrate 14, then the white layer and 
then the black layer 13. 

[0058] Figs. 9A and 9B illustrate Through Combina- 
tion embodiments of the invention. 
[0059] In Fig. 9A, substrate 15 is typically black or 
dark coloured. Second colour layer 11 overlies and ex- 
tends beyond white layer 12. 

[0060] In Fig. 9B, 14 is a transparent substrate, each 
print portion comprising a white layer lying within a black 
layer. Second colour layer 11 overlies and extends be- 
yond white layer 12 but lies within black layer 13. 
[0061] The order of printing the layers may be re- 
versed. For example, in Fig. 9C, the second layer 11 is 
first printed onto substrate 14, then the white layer and 
then the black layer 13. 

[0062] Figs. 10A through to 10C illustrate the Im- 
proved Exact Registration embodiments of the inven- 
tion. 

[0063] In Fig. 10A, second colour layer 11 is exactly 
superimposed on white layer 12 within its outer bound- 
aries. 

[0064] Fig. 1 0B is similar to Fig. 1 0A except that black 
layer 13 underlies white layer 12 with exact registration. 
[0065] In Fig. 10C, white layer 12 lies within black lay- 
er 13 and is overlain by second colour layer 11 within 
the outer boundaries of second colour layer 1 1 , layer 1 1 
being in exact registration with black layer 13. 
[0066] Fig. 11 illustrates the Thermal Transfer Differ- 
ential Adhesion Method 1 . A conventional thermal trans- 
fer resin ribbon 32 comprises a polyester support 1 6 and 
a pigmented resin layer 31 . This is presented to a pre- 
printed substrate 1 4 which is partially printed, preferably 
by rotary screen printing of opaque pvc gloss inkto form 
a pre-printed pattern of a white layer 12 which may be 
underlain by a black layer 1 3 and may be overlain by a 
relatively highly plasticised pvc based clear ink or lac- 
quer. A suitable lacquer is HG-70 manufactured by 
Wiederhold. The pre-printed substrate passes under a 
hot element imaging array 17 containing mini heat 
presses which are conventionally activated to melt and 
bond the pigmented resin layer 31 onto the desired sec- 
ond design layer 11 . The pigmented resin layer is only 
transferred to and bonded to the pre-printed portions 
and not to the intermediate areas of substrate 14. 
[0067] Fig. 1 1 may also be considered to illustrate the 
Electrographic Differential Adhesion Method 2, except 
that 32 represents an electrographically printed conven- 
tional transfer medium, the support 1 6 typically being of 
paper and 31 representing the image transfer material 
which may incorporate a uv resistant wearcoat, all print- 
ed for example using the Scotchprint™ process, a trade- 
mark of the Minnesota Mining and Manufacturing Com- 
pany. The pre-printed design 31 is transferred to the pre- 
printed substrate as previously described in Method 1 
by a combination of heat and pressure of laminating roll- 



ers 1 7. 

[0068] Fig. 1 2 illustrates the Ink Jet Differential Adhe- 
sion Method 3. A pre-printed substrate incorporates a 
hydrophilic ink layer 12, preferably a white ink which 

5 may be underlain by a black layer 1 3 which also may be 
hydrophilic ink. The black layer 13 may be in substan- 
tially exact registration with layer 12 as in Fig. 12A or 
may extend beyond the edges of layer 1 2, as in Fig. 1 2B. 
Ink jet or ink jet array 41 deposits water based transpar- 

10 ent or translucent inks in a conventional manner as if to 
form a continuous image 1 1 . Howeverthe ink is only ad- 
hered to and cured to the pre-printed ink 12 in the de- 
sired image. "Free" ink 1 8 applied between the pre-print- 
ed portions is rejected by the substrate and is either ab- 

15 sorbed into black layer 13, where it becomes relatively 
invisible, or is removed in an immediate in line process, 
by such means of an air knife, a cleaning roller or other 
means. 

[0069] Fig. 1 3 illustrates the Electrostatic Chargeable 
20 Print Pattern Method 4. A part-processed substrate 21 
comprises a substrate 14 and a pre-printed pattern 12 
which comprises an electrostatically chargeable first 
layer, printed by any method, preferably comprising a 
white ink screen printed roll to roll by rotary screen print- 
25 ing. The pre-printed pattern may comprise more than 
one layer, for example a white layer on a black layer, 
with or without another electrostatically chargeable lay- 
er, and is preferably opaque. 

[0070] The pre-printed substrate is fed from roll 25 
30 through an electrostatic writing Stylus 22 which selec- 
tively charges only the pre-printed portions with the de- 
sired latent electrostatic image for the particular colour 
of toner in the toner fountain 23, which applies the re- 
quired second layer image 1 9 to the pre-printed pattern 
35 only, leaving the intermediate areas of substrate 14 un- 
priced. 

[0071] In all the above embodiments and methods, it 
is generally advantageous for one or more layers to be 
opaque, typically of opaque white and/or black, onto 
40 which transparent or translucent second layer inks can 
be applied, typically by a four colour digital printing sys- 
tem. 

[0072] In all the above embodiments and methods, it 
is generally advantageous within all print portions within 
45 the outer boundaries of a second layer, for the ratio of 
the second layer width to the white layer width to have 
substantially the same value, in order to achieve con- 
sistent perceived colours. 

[0073] It should also be understood that similar di~ 
50 mensional disciplines are appropriate forspecial inks or 
other imaging material such as luminescent, fluores- 
cent, iridescent, phosphorescent, metallic or other eye 
attracting materials. The invention is also beneficial for 
the production of retro-reflective panels involving the 
55 partial deposition of retro- reflective materials and/or the 
partial printing of other inks, typically transparent or 
translucent inks, over retro-reflective materials. 
[0074] Retro- reflective materials are commonly used 
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in such fields as road signs, safety clothing, reflectors 
on bicycles and motor vehicles, advertisements and the 
like products, typically intended to be illuminated by the 
headlights of vehicles. 

[0075] A retro-reflective material is one which causes 5 
an incident spectral ray of light to be reflected back sub- 
stantially parallel to and substantially along the same 
path as the incident ray of light. Retro-reflective materi- 
als commonly incorporate an array of retro-reflective de- 
vices, such as "cube comers" or partially metallised 10 
glass or transparent plastic microspheres. One such de- 
vice consists of faceted surfaces, typically three "sil- 
vered", reflective orthogonal surfaces meeting at a point 
which may be considered as the internal corner of a mir- 
ror surfaced cube, any incident ray of light being reflect- 15 
ed from one surface to another, to emerge reflected 
back along a substantially similar path as the incident 
ray. 

[0076] Another such device is a partially silvered or 
otherwise metallised transparent microsphere or 20 
"bead", arranged such that a ray of light, incident on an 
unmetallised part of the surface of any microsphere 
passes into the microsphere and is reflected back along 
a substantially similar path as the incident ray. Such mi- 
crospheres are typically located within a clear or col- 25 
oured transparent resin, which might form the matrix of 
an ink containing the microspheres. 
[0077] In certain common applications, such as road 
traffic signs, the devices are contained within flexible or 
rigid substrates and are overpinted with ink. In certain 30 
cases the retro-reflective materials are overprinted with 
opaque ink over part of their area, for example in the 
form of indicia, thus forming a highly contrasting and vis- 
ible sign when "caught" in the beam of a headlight. 
[0078] Alternatively, transparent or translucent inks 35 
can be applied overthe retro- reflective material and thus 
be illuminated by incident light which passes through the 
light permeable ink to the retro- reflective devices and 
returns through the coloured ink. 

[0079] If retro- reflective microspheres are located 40 
within a coloured resin or other ink matrix, such inks are 
similarly retro- reflective. 

[0080] The present invention enables particular im- 
provements to be made to some of the above known 
products and methods incorporating retro-reflective ma- 45 
terials. Ink containing retro- reflective microspheres is 
necessarily coarse in texture and achievable printing tol- 
erances are typically worse than can be achieved with 
conventional inks. According to the present invention, 
retro- reflective ink can form the background layer 2 in so 
Figs. 2 to 7, to transparent or translucent design inks 3. 
Alternatively, retro-reflective ink may form the design 
colour layer 3, normally in lateral combination embodi- 
ments such as illustrated in Figs. 3, 5 and 6. 
[0081] The substrate may be flat, curved or moulded, 55 
to suit particular embodiments of the invention. 



Claims 

1 . A panel comprising a substantially imperforate sub- 
strate (14) with a print pattern adhered to said sub- 
strate, said print pattern comprising a plurality of 
discrete elements and/or surrounding a plurality of 
unprinted areas of said substrate, said print pattern 
comprising at least three superimposed layers, in- 
cluding a black layer (1 3), a second colour layer (11) 
comprising a single colour layer or a four colour 
printing process layer, and said print pattern further 
comprising a white layer (12), and wherein a partic- 
ular cross-section taken through said panel com- 
prises said substrate having two outer edges and 
said print pattern having alternate printed portions 
and unprinted portions, and wherein every printed 
portion has two outer edges, and wherein within 
said particular cross-section of said panel said sec- 
ond colour layer has two outer boundaries,, one of 
said two outer boundaries being located on one of 
said printed portions and the other of said two outer 
boundaries being located on another of said printed 
portions, there being a plurality of printed portions 
between said one printed portion and said another 
printed portion, and each of said printed portions 
between said two outer boundaries are constructed 
and arranged such that they include a part of said 
black layer and a part of said second colour layer 
and a part of said white layer and they include two 
outer edges respectively of said part of said black 
layer and said part of said second colour layer and 
said part of said white layer, and wherein said two 
outer edges of said part of said second colour layer 
are within said two outer edges of said part of said 
black layer, and wherein the width between said two 
outer edges of each of said printed portions is less 
than one centimetre, characterised in that within 
each of said plurality of printed portions said part of 
said white layer is located between said part of said 
second colour layer and said part of said black layer, 
and said two outer edges of said part of said white 
layer are spaced within said two outer edges of said 
part of said black layer, and wherein said two outer 
edges of said part of said white layer are spaced 
within said two outer edges of said part of said sec- 
ond colour layer, and wherein the width of said part 
of said white layer between said two outer edges of 
said part of said white layer is less than the width of 
said part of said second colour layer between said 
two outer edges of said part of said second colour 
layer, and wherein said second colour layer is trans- 
parent or translucent, and within at least one of said 
printed portions having both said two outer edges 
within and spaced from said two outer edges of said 
substrate, the width between said two outer edges 
of said part of said second colour layer differs from 
the width of said at least one of said printed portions 
by at least 1 0% of the width of said part of said sec- 
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ond colour layer. 

2. A panel as claimed in Claim 1 , wherein said print 
pattern comprises a pattern of lines. 

3. A panel as claimed in Claim 1 or Claim 2, wherein 
within said each of said plurality of printed portions 
between said two outer boundaries having both 
said two outer edges within and spaced from said 
two outer edges of said substrate, said width of said 
part of said second colour layer differs from the 
width of the printed portion by at least 1 0% of the 
width of said part of said second colour layer. 

4. A panel as claimed in any preceding claim, wherein 
each of said printed portions having two outer edg- 
es within and spaced from said two outer edges of 
said substrate are of substantially uniform width. 

5. A panel as claimed in any preceding claim, wherein 
said width between the two outer edges of each of 
said printed portions is less than 1 mm. 

6. A panel as claimed in any preceding claim, wherein 
every said printed portion comprises a colourless 
layer. 

7. A panel as claimed in any preceding claim, wherein 
within each of said plurality of printed portions said 
two outer edges of said part of said white layer are 
within and spaced from said two outer edges of said 
part of said second colour layer. 

8. A panel as claimed in any preceding claim, wherein 
said second colour layer comprises retro-reflective 
ink. 

9. A panel as claimed in any preceding claim, wherein 
a plurality but not all of said printed portions be- 
tween said two outer edges of the substrate com- 
prise said second colour layer. 

10. A panel as claimed in any preceding claim, wherein 
said second colour layer comprises a four colour 
printing process layer comprising a single colour 
material which is discontinuous within at least one 
of said printed portions. 

1 1 . A panel as claimed in any preceding claim, wherein 
said black layer is in direct contact with said sub- 
strate. 

12. A panel as claimed in any one of claims 1 to 11, 
wherein said second colour layer is in direct contact 
with said substrate. 

13. A panel as claimed in any preceding claim, wherein 
said substrate is transparent. 



1 4. A panel as claimed in any preceding claim, wherein 
one of said two outer edges of said part of said sec- 
ond colour layer is coincident with one of said two 
outer edges of said part of said black layer. 

5 

1 5. A panel as claimed in any preceding claim, wherein 
said black layer comprises a plurality of layers. 

1 6. A panel as claimed in any preceding claim, wherein 
10 said black layer comprises four black layers. 

17. A panel as claimed in any preceding claim, wherein 
said white layer comprises a plurality of layers. 
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18. A panel as claimed in any preceding claim, wherein 
said white layer comprises four white layers. 

19. A panel as claimed in any preceding claim, wherein 
said white layer comprises ten white layers. 



20 



20. A panel as claimed in any preceding claim, wherein 
within each of said plurality of.printed portions the 
ratio of the width between the two outer edges of 
said part of said second colour layer to the width 

25 between said two outer edges of said part of said 
white layer is of substantially uniform value. 

21 . A pane! comprising a substantially imperforate sub- 
strate (6,14) with a print pattern adhered to said 

30 substrate, said print pattern comprising a plurality 
of discrete elements and/or surrounding a plurality 
of unprinted areas of said substrate, said print pat- 
tern comprising at least three superimposed layers, 
including a black layer (4,1 3), a second colour layer 

35 (3, 1 1 ) comprising a single colour layer or a four col- 
our printing process layer, and said print pattern fur- 
ther comprising a retro- reflective layer (2,12), and 
wherein a particular cross-section taken through 
said panel comprises said substrate having two out- 

40 er edges and said print pattern having alternate 
printed portions and unprinted portions, and where- 
in every printed portion has two outer edges, and 
wherein within said particular cross-section of said 
panel said second colour layer has two outer 

45 boundaries, one of said two outer boundaries being 
located on one of said printed portions and the other 
of said two outer boundaries being located on an- 
other of said printed portions, there being a plurality 
of printed portions between said one printed portion 

so and said another printed portion, and each of said 
printed portions between said two outer boundaries 
are constructed and arranged such that they in- 
clude a part of said black layer and a part of said 
second colour layer and a part of said retro-reflec- 

55 tive layer and they inciude two outer edges respec- 
tively of said part of said black layer and said part 
of said second colour layer and said part of said ret- 
ro-reflective layer, and wherein said two outer edg- 
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es of said part of said second colour layer are within 
said two outer edges of said part of said black layer, 
and wherein the width between said two outer edg- 
es of each of said printed portions is less than one 
centimetre, characterised in that within each of said 5 
plurality of printed portions said part of said retro- 
reflective layer is located between said part of said 
second colour layer and said part of said black layer, 
and said two outer edges of said part of said retro- 
reflective layer are spaced within said two outer 10 
edges of said part of said black layer, and wherein 
said two outer edges of said part of said retro-re- 
flective layer are within said two outer edges of said 
part of said second colour layer, and wherein the 
width of said part of said retro- reflective layer be- *5 
tween said two outer edges of said part of said retro- 
reflective layer is less than the width of said part of 
said second colour layer between said two outer 
edges of said part of said second colour layer, and 
wherein said second colour layer is transparent or 20 
translucent, and within at least one of said printed 
portions having both said two outer edges within 
and spaced from said two outer edges of said sub- 
strate, the width between said two outer edges of 
said part of said second colour layer differs from the 25 
width of said at least one of said printed portions by 
at least 1 0%- of the width of said part of said second 
colour layer 

22. A method of making a panel comprising a substan- 30 
tially imperforate substrate (14) with a print pattern 
adhered to said substrate, said print pattern com- 
prising a plurality of discrete elements and/or sur- 
rounding a plurality of unprinted areas of said sub- 
strate, said print pattern comprising at least three 35 
superimposed layers, including a black layer (13), 
a second colour layer (11) comprising a single col- 
our layer or a four colour printing process layer, and 
said print pattern further comprising a white layer 
(12), and wherein a particular cross-section taken 40 
through said panel comprises said substrate having 
two outer edges and said print pattern having alter- 
nate printed portions and unprinted portions, and 
wherein every printed portion has two outer edges, 
and wherein within said particular cross-section of 45 
said panel said second colour layer has two outer 
boundaries, one of said two outer boundaries being 
located on one of said printed portions and the other 
of said two outer boundaries being located on an- 
other of said printed portions, there being a plurality 50 
of printed portions between said one printed portion 
and said another printed portion, and each of said 
printed portions between said two outer boundaries 
are constructed and arranged such that they in- 
clude a part of said black layer and a part of said 55 
second colour layer and a part of said white layer 
and they include two outer edges respectively of 
said part of said black layer and said part of said 



second colour layer and said part of said white layer, 
and wherein said two outer edges of said part of 
said second colour layer are within said two outer 
edges of said part of said black layer, and wherein 
the width between said two outer edges of each of 
said printed portions is less than one centimetre, 
characterised in that within each of said plurality of 
printed portions said part of said white layer is lo- 
cated between said part of said second colour layer 
and said part of said black layer, and said two outer 
edges of said part of said white layer are spaced 
within said two outer edges of said part of said black 
layer, and wherein said two outer edges of said part 
of said white layer are within said two outer edges 
of said part of said second colour layer, and wherein 
the width of said part of said white layer between 
said two outer edges of said part of said white layer 
is less than the width of said part of said second 
colour layer between said two outer edges of said 
part of said second colour layer, and wherein said 
second colour layer is transparent or translucent, 
said method comprising: printing said second col- 
our layer within said each of said printed portions 
between said two outer boundaries of said second 
colour layer by applying at least a part of a present- 
ed width of said second colour layer within said 
each of said printed portions and said presented 
width of said second colour layer only adheres with- 
in said each of said printed portions, and within at 
least one of said printed portions having both said 
two outer edges within and spaced from said two 
outer edges of said substrate, said presented width 
of said part of said second colour layer differs from 
the width of said at least one of said printed portions 
by at least 1 0% of the width of said part of said sec- 
ond colour layer. 

23. A method as claimed in Claim 22, wherein said 
black layer is hydrophilic. 

24. A method as claimed in Claim 22 or Claim 23, 
wherein said white layer is hydrophilic. 

25. A method as claimed in any of Claims 22 - 24, 
wherein the surface of said substrate within said un- 
printed portions is hydrophobic. 

26. A method as claimed in any of Claims 22 - 25, 
wherein said four colour printing process is a digital 
printing process. 

27. A method as claimed in any of Claims 22 - 26, 
wherein said second colour layer comprises ther- 
mal transfer pigmented resin. 

28. A method as claimed in any of claims 22 - 27, 
wherein both of said two outer edges of said part of 
said second colour layer are coincident with both of 
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said two outer edges of said part of said black layer. 

29. A method of making a panel according to claim 22, 
in which said substrate is transparent and said print 
pattern comprises a pattern of opaque lines, said 
second colour layer is printed by a digital printing 
machine comprising an optical scanning device, 
and said substrate is fed through said digital printing 
machine in a direction perpendicular to said opaque 
lines, and said optical scanning device identifies the 
leading and trailing edges of said opaque lines and 

. instructs said digital printing machine to print onto 
said opaque lines but not onto said transparent ar- 
eas of said substrate between said opaque lines. 

30. A method of making a panel according to claim 22, 
wherein said black layer is printed onto said sub- 
strate in the form of said print pattern, said white 
layer is printed over said black layer, and said sec- 
ond colour layer is applied over said substrate be- 
tween said two outer boundaries, and said second 
colour layer adheres to said plurality of said printed 
portions within said two outer boundaries and does 
not adhere to said substrate within said unprinted 
portions within said two outer boundaries. 

31 . A method as claimed in claim 30, wherein said sec- 
ond colour layer comprises thermal transfer pig- 
mented resin which is transferred to said plurality of 
said printed portions but not to said unprinted por- 
tions. 

32. A method as claimed in claim 30, wherein said sec- 
ond colour layer comprises ink which adheres to 
and cures on said plurality of said printed portions 
but does not adhere to or cure on said unprinted 
portions. 

■ 

33. A method as claimed in claim 22, wherein said sec- 
ond colour layer is ink jet printed. 

34. A method as claimed in claim 22, wherein said sec- 
ond colour layer comprises electrographically print- 
ed material transferred from a transfer medium to 
said print pattern. 

35. A method as claimed in claim 22 ; wherein within 
each of said plurality of printed portions a clear ma- 
terial layer is applied over the white background lay- 
er, said clear material layer being receptive to said 
second colour layer, and said second colour layer 
is applied to said clear material layer. 

36. A method as claimed in claim 22, said substrate 
comprising a sheet of transparent material; printing 
select areas of said transparent material with said 
black layer and said white layer of said print pattern; 
instructing a digital printing machine to print said 



second colour layer on select portions of said print- 
ed select areas. ( 

37. A method as claimed in claim 36 further comprising 
5 scanning said sheet of transparent material and 

said printed select areas thereon so as to identify 
leading edges and trailing edges of said printed se- 
lect areas, and wherein said instructing is based on 
said identified leading edges and trailing edges of 
10 said printed select areas. 

38. A method as claimed in claim 37, further comprising 
instructing said digital printing machine so that it 
does not print on any unprinted areas of said trans- 

15 parent material. 

39. A method as claimed in claim 36, wherein said print 
pattern comprises a plurality of lines. 

20 40. A method as claimed in claim 36, wherein said print 
pattern is opaque. 

41. A method as claimed in claim 39, wherein said 
transparent material is fed for printing by said digital 

25 printing machine in a direction perpendicularto said 
lines. 

42. A method as claimed in claim 36, wherein said dig- 
ital printing machine is a thermal transfer digital 

30 printing machine. 

43. A method as claimed in claim 36 ; wherein said dig- 
ital printing machine is an ink jet digital printing ma- 
chine. 

35 

44. A method as claimed in claim 36, wherein said dig- 
ital printing machine uses a Raster Image Proces- 
sor for enabling the positioning and size of deposits 
of black, cyan, magenta and yellow marking mate- 

40 rial in a four colour process to form said superim- 
posed layer. 

Patentanspriiche 

45 

1 . Platte, welche ein praktisch nicht perforiertes Sub- 
strat (14) umfasst mit einem auf dem Substrat haf- 
tenden Druckmuster, wobei das Druckmuster eine 
Vielzahl von einzelnen Elementen umfasst und/ 

50 oder eine Vielzahl von unbedruckten Flachen des 
Substrats umgibt, wobei das Druckmuster zumin- 
dest drei ubereinander liegende Schichten umfasst, 
einschlieBlich einer schwarzen Schicht (13), einer 
zweiten Farbschicht (11), welche eine einzelne 

55 Farbschicht oder eine Vierfarbendruck-Schicht um- 
fasst, und wobei das Druckmuster ferner eine wei- 
Be Schicht (12) umfasst, 

und bei welcher ein bestimmter Querschnitt der 
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Platte das Substrat umfasst, welches zwei auBere 
Rander aufweist sowie das Druckmuster, welches 
abwechselnd bedruckte und unbedruckte Abschnit- 
te aufweist, und wobel jeder bedruckte Abschnitt 
zwei auBere Rander aufweist, 
und bei welcher innerhalb des bestimmten Quer- 
schnitts der Platte die zweite Farbschicht zwei au- 
Bere Begrenzungen aufweist, wobei eine der bei- 
den auBeren Begrenzungen auf einem der be- 
druckten Abschnitte piatziert ist und die andere der 
beiden auBeren Begrenzungen auf einem anderen 
bedruckten Abschnitt piatziert ist, wobei es zwi- 
. schen dem einen bedruckten Abschnitt und dem 
anderen bedruckten Abschnitt eine Vielzahl von be- 
druckten Abschnitten gibt, und jeder der bedruckten 
Abschnitte zwischen den beiden auBeren Begren- 
zungen so konstruiert und angebracht ist, dass er 
einen Teil der schwarzen Schicht und einen Teil der 
zweiten Farbschicht und einen Teil der weiBen 

* 

Schicht einschlieBt undjeweils zwei auBere Rander 
des Teils der schwarzen Schicht und des Teils der 
zweiten Farbschicht und des Teils der weiBen 
Schicht einschlieBt, 

und wobei die auBeren Rander des Teils der zwei- 
ten Farbschicht sich innerhalb der beiden auBeren 
Rander des Teils der schwarzen Schicht befinden, 
und wobei die Breite zwischen den beiden auBeren 
Randern jedes gedruckten Abschnitts weniger als 
1 Zentimeter betragt, 
dadurch gekennzeichnet, 
dass innerhalb der Vielzahl von bedruckten Ab- 
schnitten der Teil der weiBen Schicht zwischen dem 
Teil der zweiten Farbschicht und dem Teil der 
schwarzen Schicht liegt, und die beiden auBeren 
Rander des Teils der weiBen Schicht mit einem Ab- 
stand innerhalb der beiden auBeren Rander des 
Teils der schwarzen Schicht piatziert sind, und wo- 
bei die beiden auBeren Rander des Teils der wei- 
Ben Schicht sich innerhalb der beiden auBeren 
Rander des Teils der zweiten Farbschicht befinden, 
und wobei die Breite des Teils der weiBen Schicht 
zwischen den zwei auBeren Randern des Teils der 
weiBen Schicht kleiner ist als die Breite des Teils 
der zweiten Farbschicht zwischen den beiden au- 
Beren Randern des Teils der zweiten Farbschicht, 
und wobei die zweite Farbschicht transparent Oder 
durchsichtig ist, 

und innerhalb zumindest einem der gedruckten Ab- 
schnitte, dessen zwei auBere Rander sich mit ei- 
nem gewissen Abstand innerhalb der beiden auBe- 
ren Rander des Substrats befinden, die Breite zwi- 
schen den beiden auBeren Randern des Teils der 
zweiten Farbschicht von der Breite zumindest eines 
der gedruckten Abschnitte um zumindest 10 % der 
Breite des Teils der zweiten Farbschicht abweicht. 

Platte nach Anspruch 1 , bei welcher das Druckmu- 
ster ein Linienmuster umfasst. 
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3. Platte nach Anspruch 1 Oder 2, bei welcher inner- 
halb jedes bedruckten Abschnitts der Vielzahl von 
bedruckten Abschnitten zwischen den beiden au- 
Beren Begrenzungen, bei welchen sich die zwei au- 

5 Beren Rander in einem Abstand innerhalb der zwei 
auBeren Rander des Substrats befinden, die Breite 
des Teils der zweiten Farbschicht von der Breite des 
bedruckten Abschnitts um mindestens 10 % der 
Breite der zweiten Farbschicht abweicht. 

10 

4. Platte nach einem der vorhergehenden Anspruche, 
bei welcher jeder der bedruckten Abschnitte, des- 
sen zwei auBere Rander sich innerhalb der beiden 
auBeren Rander des Substrats und beabstandet 

is von diesen befinden, eine im Wesentlichen einheit- 
liche Breite besitzt. 

5. Platte nach einem der vorhergehenden Anspruche, 
bei welcher die Breite zwischen den beiden auBe- 

20 ren Randern jedes bedruckten Abschnitts kleiner 
als 1 mm ist. 

6. Platte nach einem der vorhergehenden Anspruche, 
bei welcher jeder bedruckte Abschnitt eine farblose 

25 Schicht umfasst 

7. Platte nach einem der vorhergehenden Anspruche, . 
bei welcher innerhalb jedes bedruckten Abschnitts 
aus der Vielzahl von bedruckten Abschnitten die 

30 zwei auBeren Rander des Teils der weiBen Schicht 
sich innerhalb der zwei auBeren Rander des Teils 
der zweiten Farbschicht und beabstandet von die- 
sen befinden. 

35 8. Platte nach einem der vorhergehenden Anspruche, 
bei welcher die zweite Farbschicht retro reflektie- 
rende Tinte umfasst. 

9. Platte nach einem der vorhergehenden Anspruche, 
40 bei welcher eine Vielzahl, jedoch nicht alle der be- 
druckten Abschnitte zwischen den zwei auBeren 
Randern des Substrats die zweite Farbschicht um- 
fassen. 

45 10. Platte nach einem der vorhergehenden Anspruche, 
bei welcher die zweite Farbschicht eine Vierf arben- 
druck-Schicht umfasst, welche eine einzelne Mate- 
rialschicht umfasst, welche innerhalb zumindest ei- 
ner der bedruckten Abschnitte diskontinuiertich ist. 

50 

1 1 . Platte nach einem der vorhergehenden Anspruche, 
bei welcher die schwarze Schicht sich in direktem 
Kontakt zum Substrat befindet. 

55 12. Platte nach einem der Anspruche 1 bis 11 , bei wel- 
cher die zweite Farbschicht sich in direktem Kontakt 
zum Substrat befindet. 
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13. Platte nach einemdervorhergehenden Anspriiche, 
bei welcher das Substrat transparent ist. 

14. Platte nach einer der vorhergehenden Anspruche, 
bei welcher einer der zwei auBeren Rander des 
Teils der zweiten Farbschicht mit einem der zwei 
auBeren Rander der schwarzen Schicht uberein- 
stimmt. 

15. Platte nach einem der vorhergehenden Anspruche, 
bei welcher die schwarze Schicht eine Vielzahl von 
Schichten umfasst. 

16. Platte nach einem der vorhergehenden Anspriiche, 
bei welcher die schwarze Schicht vier schwarze 
Schichten umfasst. 

17. Platte nach einem der vorhergehenden Anspruche, 
bei welcher die weiBe Schicht eine Vielzahl von 
Schichten umfasst. 

18. Platte nach einem der vorhergehenden Anspruche, 
bei welcher die weiBe Schicht vier weiBe Sch ichten 
umfasst. 

19. Platte nach einem dervorhergehenden Anspruche, 
bei welcher die weiBe Schicht zehn weiBe Schich- 
ten umfasst. 

20. Platte nach einem dervorhergehenden Anspruche, 
bei welcher innerhalb jedes bedruckten Abschnitts 
aus der Vielzahl der bedruckten Abschnitte das Ver- 
haltnis der Breite zwischen den zwei auBeren Ran- 
dern des Teils der zweiten Farbschicht zur Breite 
zwischen den zwei auBeren Randern des Teils der 
weiBen Farbschicht einen im wesentlichen einheit- 
lichen Wert darstellt. 

21. Platte, welche ein praktisch nicht perforiertes Sub- 
strat (6,14) umfasst, mit einem am Substrat haften- 
den Druckmuster, wobei das Druckmuster eine 
Vielzahl einzelner Elemente umfasst und/oder eine 
Vielzahl unbedruckter Flachen des Substrats um- 
fasst, wobei das Druckmuster zumindest drei iiber- 
einander liegende Schichten umfasst, zu welcher 
eine schwarze Schicht (4, 13), eine zweite Farb- 
schicht (3,11), eine einzelne Farbschicht oder eine 
Vierfarbendruck-Schicht gehoren, wobei das 
Druckmuster femer eine retro reflektive Schicht (2, 
12) umfasst, 

und bei welcher ein bestimmter Querschnitt durch 
die Platte das Substrat umfasst, welches zwei au- 
Bere Rander aufweist sowie das Druckmuster, wel- 
ches abwechselnd bedruckte Abschnitte und unbe- 
druckte Abschnitte aufweist, wobei jeder bedruckte 
Abschnitt zwei auBere Rander aufweist, 
und bei welcher innerhalb des bestimmten Quer- 
schnitts der Platte die zweite Farbschicht zwei au- 



Bere Begrenzungen aufweist, wovon eine der bei- 
den auBeren Begrenzungen auf einem der be- 
druckten Abschnitte liegt und die andere der beiden 
auBeren Begrenzungen auf einem anderen der be- 
5 druckten Abschnitte, wobei eine Vielzahl von be- 
druckten Abschnitten zwischen dem einen bedruck- 
ten Abschnitt und dem anderen bedruckten Ab- 
schnitt liegen, und wobei jeder der bedruckten Ab- 
schnitte zwischen den beiden auBeren Begrenzun- 
10 gen so konstruiert und angeordnet ist, dass er einen 
Teil der schwarzen Schicht und einen Teil der zwei- 
ten Farbschicht und einen Teil der retroreflektiven 
Schicht einschlieBt und er jeweils zwei auBere Ran- 
der des Teils der schwarzen Schicht und des Teils 
15 der zweiten Farbschicht und des Teils der retrore- 
flektiven Schicht einschlieBt, und wobei die beiden 
auBeren Rander des Teils der zweiten Farbschicht 
sich innerhalb der zwei auBeren Rander des Teils 
der schwarzen Schicht befinden, 
20 und bei welcher die Breite zwischen den zwei au- 
Beren Randern jedes der gedruckten Abschnitte 
weniger als 1 Zentimeter betragt, 
dadurch gekennzeichnet, 
dass innerhalb jedes gedruckten Abschnitts der 
25 Vielzahl von gedruckten Abschnitten derTeil der re- 
troreflektiven Schicht zwischen dem Teil der zwei- 
ten Farbschicht und dem Teil der schwarzen 
Schicht liegt, und wobei die zwei auBeren Rander 
des Teils der retroreflektiven Schicht sich zwischen 
30 den beiden auBeren Randern des Teils der schwar- 
zen Schicht befinden, und wobei die zwei auBeren 
Rander des Teils der retroreflektiven Schicht sich 
innerhalb der zwei auBeren Rander des Teils der 
zweiten Farbschicht befinden, 
35 und wobei die Breite des Teils der retroreflektiven 
Schicht zwischen den beiden auBeren Randern des 
Teils der retroreflektiven Schicht kleiner ist als die 
Breite des Teils der zweiten Farbschicht zwischen 
den zwei auBeren Randern des Teils der zweiten 
40 Farbschicht, 

und wobei die zweite Farbschicht transparent oder 
durchsichtig ist, 

und innerhalb zumindest einem der gedruckten Ab- 
schnitte, dessen zwei auBere Rander sich inner- 

45 halb der beiden auBeren Rander des Substrats und 
beabstandet von diesen befinden, weicht die Breite 
zwischen den beiden auBeren Randern des Teils 
der zweiten Farbschicht von der Breite zumindest 
eines der gedruckten Abschnitte urn zumindest 10 

so % der Breite des Teils der zweiten Farbschicht ab. 

22. Verfahren zur Herstellung einer Platte, welche ein 
praktisch nicht perforiertes Substrat (14) umfasst, 
mit einem am Substrat haftenden Druckmuster, wo- 
55 bei das Druckmuster eine Vielzahl einzelner Ele- 
mente umfasst und/oder eine Vielzahl unbedruckter 
Flachen des Substrats umfasst, wobei das Druck- 
muster zumindest drei ubereinander liegende 
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Schichten umfasst, zu welcher eine schwarze 
Schicht(13) sowieeine zweite Farbschicht(11) ge- 
horen, welche eine einzelne Farbschicht oder eine 
Vierf arbendruck-Schicht umfasst, wobei das Druck- 
muster ferner eine weiBe Schicht (12) umfasst, 
und bei welcher ein bestimmter Querschnitt durch 
die Platte das Substrat umfasst, welches zwei au- 
Bere Rander aufweist sowie das Druckmuster, wel- 

- ches abwechselnd bedruckte Abschnitte und unbe- 
druckte Abschnitte aufweist, wobei jeder bedruckte 

. Abschnitt zwei auBere Rander aufweist, 
und bei welcher innerhalb des bestimmten Quer- 
schnitts der Platte die zweite Farbschicht zwei au- 
Bere Begrenzungen aufweist, wovon eine der bei- 
den auBeren Begrenzungen auf einem der be- 
druckten Abschnitte liegt und die andere der beiden 
auBeren Begrenzungen auf einem anderen derbe- 
druckten Abschnitte, wobei eine Vielzahl von be- 
druckten Abschnitten zwischen dem einen bedruck- 
ten Abschnitt und dem anderen bedruckten Ab- 
schnitt liegt, und wobei jeder der bedruckten Ab- 
schnitte zwischen den beiden auBeren Begrenzun- 
gen so konstruiert und angeordnet ist, dass er einen 
Teil derschwarzen Schicht und einen Teil derzwei- 
ten Farbschicht und einen Teil der weiBen Schicht 
einschlieBt, und sie schlieBt jeweils zwei auBere 
Rander des Teils der schwarzen Schicht und des 
Teils der zweiten Farbschicht und des Teils der wei- 
Ben Schicht ein, und wobei die beiden auBeren 
Rander des Teils der zweiten Farbschicht sich in- 
nerhalb der zwei auBeren Rander des Teils der 
schwarzen Schicht befinden, 
und bei welcher die Breite zwischen den zwei au- 
Beren Randern jedes der gedruckten Abschnitte 
weniger als 1 Zentimeter betragt, 
dadurch gekennzeichnet, 
dass innerhalb jedes gedruckten Abschnitts der 
Vielzahl von gedruckten Abschnitten der Teil der 
weiBen Schicht zwischen dem Teil der zweiten 
Farbschicht und dem Teil der schwarzen Schicht 
liegt, und wobei die zwei auBeren Rander des Teils 
der weiBen Schicht sich zwischen den beiden au- 
Beren Randem des Teils der schwarzen Schicht be- 
finden, und wobei die zwei auBeren Rander des 
Teils der weiBen Schicht sich innerhalb der zwei au- 
Beren Rander des Teils der zweiten Farbschicht be- 
finden, 

und wobei die Breite des Teils der weiBen Schicht 
zwischen den beiden auBeren Randern des Teils 
der weiBen Schicht kleiner ist als die Breite des Teils 
der zweiten Farbschicht zwischen den zwei auBe- 
ren Randern des Teils der zweiten Farbschicht, 
und wobei die zweite Farbschicht transparent Oder 
durchsichtig ist, 

wobei das Verfahren umfasst: Drucken der zweiten 
Farbschicht innerhalb jedem der bedruckten Ab- 
schnitte zwischen den beiden auBeren Begrenzun- 
gen der zweiten Farbschicht durch Aufbringen zu- 



mindest eines Teils einer vorgegebenen Breite der 
zweiten Farbschicht innerhalb jedem der bedruck- 
ten Abschnitte, wobei die vorgegebene Breite der 
zweiten Farbschicht nur innerhalb jedem der be- 

5 druckten Abschnitte haftet, 

und innerhalb zumindest einem der gedruckten Ab- 
schnitte, dessen zwei auBere Rander sich inner- 
halb der beiden auBeren Rander des Substrats und 
beabstandetvon diesen befinden, die vorgegebene 

10 Breite des Teils der zweiten Farbschicht von der 
Breite zumindest eines der gedruckten Abschnitte 
urn zumindest 1 0 % der Breite des Teils der zweiten 
Farbschicht abweicht. 

15 23. Verfahren nach Anspruch 22, bei welchem die 
schwarze Schicht hydrophil ist. 

24. Verfahren nach einem der Anspriiche 22 oder 23, 
bei welchem die weiBe Schicht hydrophil ist. 

20 

25. Verfahren nach einem der Anspriiche 22 bis 24, bei 
welchem die Oberflache des Substrats innerhalb 
der nicht bedruckten Abschnitte hydrophob ist. 

25 26. Verfahren nach einem der Anspriiche 22 bis 25, bei 
welchem das Vierfarbendruck-Verfahren ein digita- ■ 
les Druckverfahren ist. 

27. Verfahren nach einem der Anspriiche 22 bis 26, bei 
30 welchem die zweite Farbschicht Thermotransfer- 

pigmentiertes Harz umfasst. 

28. Verfahren nach einem der Anspriiche 22 bis 27, bei 
welchem beide der zwei auBeren Rander des Teils 

35 der zweiten Farbschicht mit beiden der zwei auBe- 
ren Rander des Teils der schwarzen Farbschicht 
ubereinstimmen. 

29. Verfahren zur Herstellung einer Platte nach An- 
40 spruch 22, bei welchem das Substrat transparent 

ist und das Druckmuster ein Muster opaker Linien 
umfasst, wobei die zweite Farbschicht von einer di- 
gitalen Druckmaschine gedruckt wird, welche eine 
optische Scanner-Vorrichtung umfasst, und wobei 

45 das Substrat in senkrechter Richtung zu den opa- 
ken Linien durch die Druckmaschine zugefuhrt 
wird, und die optische Scanner-Vorrichtung die vor- 
deren und hinteren Rander der opaken Linien er- 
kennt und die Anweisung an die digitale Druckma- 

50 schine gibt, auf die opaken Linien zu drucken, aber 
nicht auf die transparenten Flachen des Substrats 
zwischen den opaken Linien. 

30. Verfahren zur Herstellung einer Platte nach An- 
55 spruch 22, wobei die schwarze Schicht in Form des 

Druckmusters auf das Substrat gedruckt wird, die 
weiBe Schicht uber die schwarze Schicht gedruckt 
wird und die zweite Farbschicht auf das Substrat 
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aufgetragen wird zwischen den beiden auBeren Be- 
grenzungen, wobei die zweite Farbschicht auf der 
Vielzahl der bedruckten Abschnitte innerhalb der 
zwei auBeren Begrenzungen haftet und nicht am 
Substrat innerhalb der nicht bedruckten Abschnitte 
innerhalb der zwei auBeren Begrenzungen haftet. 

31. Verfahren nach Anspruch 30, bei welchem die be- 
zeichnete zweite Farbschicht Thermotransfer-pig- 
mentiertes Harz umfasst, welches auf die Vielzahl 
der bedruckten Abschnitte ubertragen wird, aber 
nicht auf die nicht bedruckten Abschnitte. 

32. Verfahren nach Anspruch 30, bei welchem die zwei- 
te Farbschicht Tinte enthalt, welche auf der Vielzahl 
der bedruckten Abschnitte haftet und aushartet, 
aber nicht auf den nicht bedruckten Abschnitten 
haftet oder aushartet. 

33. Verfahren nach Anspruch 22, bei welchem die zwei- 
te Farbschicht mitTintenstrahl gedruckt wird. 

34. Verfahren nach Anspruch 22, bei welchem die zwei- 
te Farbschicht elektrographisch gedrucktes Materi- 
al enthalt, das von einem Ubertragungsmedium auf 
das Druckmuster ubertragen wird. 

35. Verfahren nach Anspruch 22, bei welchem inner- 
halb jedem bedruckten Abschnitt der Vielzahl von 
bedruckten Abschnitten eine durchsichtige Materi- 
alschicht uber der weiBen Hintergrundschicht auf- 
gebracht wird, wobei die durchsichtige Material- 
schicht aufnahmefahig ist fur die zweite Farb- 
schicht, und die zweite Farbschicht auf die durch- 
sichtige Materialschicht aufgebracht wird. 

36. Verfahren nach Anspruch 22, bei welchem das Sub- 
strat eine Schicht aus transparentem Material um- 
fasst, 

und welches umfasst: Bedrucken von ausgewahl- 
ten Bereichen des transparenten Materials mit der 
schwarzen Schicht und der weiBen Schicht des 
Druckmusters; Instruieren einerdigitalen Druckma- 
schine zum Drucken der zweiten Farbschicht auf 
ausgewahlten Abschnitten der gedruckten Aus- 
wahlflachen. 

37. Verfahren nach Anspruch 36, welches ferner das 
Scannen der Schicht aus transparentem Material 
umfasst sowie der darauf gedruckten Auswahlfla- 
chen, urn vordere und hintere Rander der gedruck- 
ten Auswahlflachen festzustellen, und wobei das 
Instruieren auf den festgestellten vorderen und hin- 
teren Randern der gedruckten Auswahlflachen ba- 
siert. 

38. Verfahren nach Anspruch 37, welches ferner das 
Instruieren der digitalen Druckmaschine umfasst, 



so dass diese nicht auf irgendwelchen nicht be- 
druckten Flachen des transparenten Materials 
druckt. 

5 39. Verfahren nach Anspruch 36, bei welchem das 
Druckmuster eine Vielzahl von Linien umfasst. 

40. Verfahren nach Anspruch 36, bei welchem das 
Druckmuster opak ist. 

10 

41. Verfahren nach Anspruch 39, bei welchem das 
transparente Material in einer Richtung, die senk- 
recht zu den Linien ist, von der digitalen Druckma- 
schine zum Drucken zugefuhrt wird. 

15 

42. Verfahren nach Anspruch 36, bei welchem die digi- 
tale Druckmaschine aus einer digitalen Thermo- 
transfer-Druckmaschine besteht. 

20 43. Verfahren nach Anspruch 36, bei welchem die digi- 
tale Druckmaschine eine digitale Tintenstrahl- 
Druckmaschine ist. 

44. Verfahren nach Anspruch 36, bei welchem die digi- 
ts tale Druckmaschine einen Raster- 1 mage-Prozes- 
sor verwendet, urn die Positionierung und GroBe 
der Auflage von schwarzem, cyan, magenta und 
gelbem Markierungsmaterial bei einem Vierfarben- 
Druckvorgang zur Herstellung der daruberliegen- 
30 den Schicht zu ermbglichen. 

Revendications 

35 1. Panneau comprenant un substrat substantielle- 
ment non perfore (14) et un motif imprime adherant 
audit substrat, ledit motif imprime comprenant une 
pluralite d'elements discrets et/ou entourant une 
pluralite de zones non imprimees dudit substrat, le- 

40 dit motif imprime comprenant au moins trois cou- 
ches superposees, incluant une couche noire (13), 
uneseconde couche coloree (11) comprenant une 
couche monochrome ou une couche imprimee en 
quadrichromie, et ledit motif imprime comprenant 

45 en outre une couche blanche (12), et dans lequel 
une section transversale particuliere a travers ledit 
panneau comprend ledit substrat presentant deux 
bords exterieurs et ledit motif imprime comportant 
des portions imprimees et des portions non impri- 

50 mees alternees, et dans lequel chaque portion im- 
primee presente deux bords exterieurs, et dans le- 
quel dans ladite section transversale particuliere 
dudit panneau, ladite seconde couche coloree pre- 
sente deux limites exterieures, I'une desdites deux 

55 limites exterieures etant situee sur une premiere 
desdites portions imprimees et I'autre desdites 
deux limites exterieures etant situee sur une autre 
desdites portions imprimees, une pluralite de por- 
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tions imprimees se trouvant entre ladite premiere 
portion imprimee et ladite autre portion imprimee, 
et toutes lesdites portions imprimees comprises en- 
tre lesdites deux limites exterieures sontconstruites 
et arrangees de facon qu'elles incluent une partie 
de ladite couche noire et une partie de ladite secon- 
de couche coloree et une partie de ladite couche 
blanche et qu'elles incluent deux bords exterieurs 
respectivement de ladite partie de ladite couche 
noire et de ladite partie de ladite seconde couche 
coloree et de ladite partie de ladite couche blanche, 
et dans lequel lesdits deux bords exterieurs de la- 
dite partie de ladite seconde couche coloree sont 
situes a I'interieur desdits deux bords exterieurs de 
ladite partie de ladite couche noire, et dans lequel 
la largeur entre lesdits deux bords exterieurs de 
chacune desdites portions imprimees est inferieure 
a un centimetre, caracterise par le fait que dans 
chacune de ladite pluralite de portions imprimees, 
ladite partie de ladite couche blanche est situee en- 
tre ladite partie de ladite seconde couche coloree 
et ladite partie de ladite couche noire, et lesdits 
deux bords exterieurs de ladite partie de ladite cou- 
che blanche sont espaces vers rinterieur desdits 
deux bords exterieurs de ladite partie de ladite cou- 
che noire, et dans lequel lesdits deux bords exte- 
rieurs de ladite partie de iadite couche blanche sont 
espaces vers I'interieur desdits deux bords exte- 
rieurs de ladite partie de ladite seconde couche co- 
loree, et dans lequel la largeur de ladite partie de 
ladite couche blanche entre lesdits deux bords ex- 
terieurs de ladite partie de ladite couche blanche 
est inferieure a la largeur de ladite partie de ladite 
seconde couche coloree entre lesdits deux bords 
exterieurs de ladite partie de ladite seconde couche 
coloree, et dans lequel ladite seconde couche co- 
loree est transparente ou translucide, et dans au 
moins une desdites portions imprimees dont lesdits 
deux bords exterieurs sont espaces vers I'interieur 
desdits deux bords exterieurs dudit substrat, la lar- 
geur entre lesdits deux bords exterieurs de ladite 
partie de ladite seconde couche coloree differe de 
la largeur de ladite au moins une desdites portions 
imprimees par au moins 1 0% de la largeur de ladite 
partie de ladite seconde couche coloree. 

Panneau selon la revendication 1 , dans lequel ledit 
motif imprime comprend un motif de traits. 

Panneau selon la revendication 1 ou 2, dans lequel 
dans chacune de ladite pluralite de portions impri- 
mees, comprises entre lesdites deux limites exte- 
rieures, dont lesdits deux bords exterieurs sont es- 
paces vers rinterieur desdits deux bords exterieurs 
dudit substrat, ladite largeur de ladite partie de la- 
dite seconde couche coloree differe de la largeur 
de la portion imprimee par au moins 10% de la lar- 
geur de ladite partie de ladite seconde couche co- 



loree. 

4. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel chacune desdites 
5 portions imprimees ayant deux bords exterieurs es- 
paces vers I'interieur desdits deux bords exterieurs 
dudit substrat est de largeur sensiblement unifor- 
me. 

10 5. Panneau selon Tune quelconque des revendica- 
tions precedentes, dans lequel ladite largeur entre 
les deux bords exterieurs de chacune desdites por- 
tions imprimees est inferieure a 1 mm. 

15 6. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel chacune desdites 
portions imprimees comprend une couche incolore. 

7. Panneau selon I'une quelconque des revendica- 
20 tions precedentes, dans lequel dans chacune de la- 
dite pluralite de portions imprimees, lesdits deux 
bords exterieurs de ladite partie de iadite couche 
blanche sont espac6s vers rinterieur desdits deux 
bords exterieurs de ladite partie de ladite seconde 

25 couche coloree. 

8. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite seconde cou- 
che coloree comprend une encre reflechissante. 

30 

9. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel une plurality desdi- 
tes portions imprimees comprises entre lesdits 
deux bords exterieurs du substrat, mais pas toutes, 

35 comprennent ladite seconde couche coloree. 

10. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite seconde cou- 
che coloree comprend une couche imprimee en 

40 quadrichromie comprenant une matiere monochro- 
me qui est discontinue dans au moins une desdites 
portions imprimees. 

11. Panneau selon I'une quelconque des revendica- 
45 tions precedentes, dans lequel ladite couche noire 

est en contact direct avec ledit substrat. 

12. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite seconde cou- 

so che coloree est en contact direct avec ledit substrat, 

13. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ledit substrat est 
transparent. 

55 

14. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel I'un desdits deux 
bords exterieurs de ladite partie de ladite seconde 
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couche coloree coincide avec Tun desdits deux 
bords exterieurs de ladite partie de ladite couche 
noire. 

15. Panneau selon Tune quelconque des revendica- 5 
tions precedentes, dans lequel ladite couche noire 
comprend plusieurs couches. 

16. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite couche noire 10 
comprend quatre couches noires. 

17. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite couche blan- 
che comprend plusieurs couches, 15 

18. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite couche blan- 
che comprend quatre couches blanches. 

20 

19. Panneau selon I'une quelconque des revendica- 
tions precedentes, dans lequel ladite couche blan- 
che comprend dix couches blanches. 

20. Panneau selon I'une quelconque des revendica- 25 
tions precedentes, dans lequel dans chacune de la- 
dite pluralite de portions imprimees, le rapport de la 
largeur entre les deux bords exterieurs de ladite 
partie de ladite seconde couche coloree a la largeur 
entre lesdits deux bords exterieurs de ladite partie 30 
de ladite couche blanche est de valeur sensible- 
ment uniforme. 

21. Panneau comprenant un substrat substantielle- 
ment non perfore (6, 14) et un motif imprime adhe- 35 
rant audit substrat, ledit motif imprime comprenant 
une pluralite d'elements discrets et/ou entourant 
une pluralite de zones non imprimees dudit subs- 
trat, ledit motif imprime comprenant au moins trois 
couches superposees, incluant une couche noire 40 
(4, 13), une seconde couche coloree (3, 11) com- 
prenant une couche monochrome ou une couche 
imprimee en quadrichromie, et ledit motif imprime 
comprenant en outre une couche reflechissante (2, 
12), et dans lequel une section transversale parti- ^ 
culiere a travers ledit panneau comprend ledit subs- 
trat presentant deux bords exterieurs et ledit motif 
imprime comportant des portions imprimees et des 
portions non imprimees alternees, et dans lequel 
chaque portion imprimee presente deux bords ex- 50 
terieurs, et dans lequel dans ladite section transver- 
sale particuliere dudit panneau, ladite seconde cou- 
che coloree presente deux limites exterieures, I'une 
desdites deux limites exterieures etant situee sur 
une premiere desdites portions imprimees et I'autre 55 
desdites deux limites exterieures etant situee sur 
une autre desdites portions imprimees, une plurali- 
te de portions imprimees se trouvant entre ladite 



premiere portion imprimee et ladite autre portion im- 
primee, et toutes lesdites portions imprimees com- 
prises entre lesdites deux limites exterieures sont 
construites et arrangees de facon qu'elles incluent 
une partie de ladite couche noire et une partie de 
ladite seconde couche coloree et une partie de la- 
dite couche reflechissante et qu'elles incluent deux 
bords exterieurs respectivement de ladite partie de 
ladite couche noire et de ladite partie de ladite se- 
conde couche colored et de ladite partie de ladite 
couche reflechissante, et dans lequel lesdits deux 
bords exterieurs de ladite partie de ladite seconde 
couche coloree sont situes a I'interieur desdits deux 
bords exterieurs de ladite partie de ladite couche 
noire, et dans lequel la largeur entre lesdits deux 
bords exterieurs de chacune desdites portions im- 
primees est inferieure a un centimetre, caracterise 
par le fait que dans chacune de ladite pluralite de 
portions imprimees, ladite partie de ladite couche 
reflechissante est situee entre ladite partie de ladite 
seconde couche coloree et ladite partie de ladite 
couche noire, et lesdits deux bords exterieurs de 
ladite partie de ladite couche reflechissante sont es- 
paces vers I'interieur desdits deux bords exterieurs 
de ladite partie de ladite couche noire, et dans le- 
quel lesdits deux bords exterieurs de ladite partie 
de ladite couche reflechissante sont situes a I'inte- 
rieur desdits deux bords exterieurs de ladite partie 
de ladite seconde couche coloree, et dans lequel la 
largeur de ladite partie de ladite couche reflechis- 
sante entre lesdits deux bords exterieurs de ladite 
partie de ladite couche reflechissante est inferieure 
a la largeur de ladite partie de ladite seconde cou- 
che coloree entre lesdits deux bords exterieurs de 
ladite partie de ladite seconde couche coloree, et 
dans lequel ladite seconde couche coloree est 
transparente ou translucide, et dans au moins une 
desdites portions imprimees dont lesdits deux 
bords exterieurs sont espaces vers I'interieur des- 
dits deux bords exterieurs dudit substrat, la largeur 
entre lesdits deux bords exterieurs de ladite partie 
de ladite seconde couche coloree differe de la lar- 
geur de ladite au moins une desdites portions im- 
primees par au moins 10% de la largeur de ladite 
partie de ladite seconde couche coloree. 

22. Precede de fabrication d'un panneau comprenant 
un substrat substantiellement non perfore (14) et un 
motif imprime adherant audit substrat, ledit motif im- 
prime comprenant une pluralite d'elements discrets 
et/ou entourant une pluralite de zones non impri- 
mees dudit substrat, ledit motif imprime compre- 
nant au moins trois couches superposees, incluant 
une couche noire (13), une seconde couche colo- 
ree (11) comprenant une couche monochrome ou 
une couche imprimee en quadrichromie, et ledit 
motif imprime comprenant en outre une couche 
blanche (12), et dans lequel une section transver- 
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sale particuliere a travers ledit panneau comprend 
ledit substrat presentant deux bords exterieurs et 
ledit motif imprime comportant des portions impri- 
mees et des portions non imprimees alternees, et 
dans lequel chaque portion imprim§e pr6sente 5 
deux bords exterieurs, et dans lequel dans ladite 
section transversale particuliere dudit panneau, la- 
dite seconde couche coloree presente deux limites 
exterieures, Tune desdites deux limites exterieures 
etant situ6e sur une premiere desdites portions im- 10 
primees et I'autre desdites deux limites exterieures 
etant situee sur une autre desdites portions impri- 
mees, une plurality de portions imprimees se trou- 
vant entre ladite premiere portion imprimSe et ladite 
autre portion imprimee, et toutes lesdites portions 15 
imprimees comprises entre lesdites deux limites ex- 
terieures sont construites et arrangees de facon 
qu'elles incluent une partie de ladite couche noire 
et une partie de ladite seconde couche coloree et 
une partie de ladite couche blanche et qu'elles in- 20 
cluent deux bords exterieurs respectivement de la- 
dite partie de ladite couche noire et de ladite partie 
de ladite seconde couche coloree et de ladite partie 

. de ladite couche blanche, et dans lequel lesdits 
deux bords exterieurs de ladite partie de ladite se- 25 

,conde. couche coloree sont situes a I'interieur des- 
dits deux bords exterieurs de ladite partie de ladite 
couche noire, et dans lequel la largeur entre lesdits 
deux bords exterieurs de chacune desdites portions 
imprimees est inferieure a un centimetre, caracte- 30 
rise par le fait que dans chacune de ladite pluralite 
de portions imprimees, ladite partie de ladite cou- 
che blanche est situee entre ladite partie de ladite 
seconde couche coloree et ladite partie de ladite 
couche noire, et lesdits deux bords exterieurs de 35 
ladite partie de ladite couche blanche sont espaces 
I'interieur desdits deux bords exterieurs de ladite 
partie de ladite couche noire, et dans lequel lesdits 
deux bords exterieurs de ladite partie de ladite cou- 
che blanche sont situes a I'interieur desdits deux 40 
bords exterieurs de ladite partie de ladite seconde 
couche coloree, et dans lequel la largeur de ladite 
partie de ladite couche blanche entre lesdits deux 
bords exterieurs de ladite partie de ladite couche 
blanche est inferieure a la largeur de ladite partie *5 
de ladite seconde couche coloree entre lesdits deux 
bords exterieurs de ladite partie de ladite seconde 
couche coloree, et dans lequel ladite seconde cou- 
che coloree est transparente ou translucide, ledit 
procede comprenant le fait d'imprimer ladite secon- 50 
de couche colored dans chacune desdites portions 
imprimees comprises entre lesdites deux limites ex- 
terieures de ladite seconde couche coloree par ap- 
plication d'au moins une partie d'une largeur pre- 
sentee de ladite seconde couche coloree dans cha- 55 
cune desdites portions imprimees, ou ladite largeur 
presentee de ladite seconde couche coloree adhe- 
re seulement a chacune desdites portions impri- 
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mees, et ou dans au moins une desdites portions 
imprimees dont lesdits deux bords sont espaces 
vers I'interieur desdits deux bords exterieurs dudit 
substrat, ladite largeur presentee de ladite partie de 
ladite seconde couche colore differe de la largeur 
de ladite au moins une desdites portions imprimees 
par au moins 10% de la largeur de ladite partie de 
ladite seconde couche coloree. 

23. Proc6de selon la revendication 22, dans lequel la- 
dite couche noire est hydrophile. 

24. Procede selon la revendication 22 ou 23, dans le- 
quel ladite couche blanche est hydrophile. 

25. Procede selon Tune quelconque des revendications 
22 a 24, dans lequel la surface dudit substrat dans 
lesdites portions non imprimees est hydrophobe. 

26. Procede selon Tune quelconque des revendications 
22 a 25, dans lequel ledit procede d'impression en 
quadrichromie est un procede d'impression nume- 
rique. 

27. Procede selon I'une quelconque des revendications 
22 a 26, dans lequel ladite seconde couche coloree 
comprend une resine pigmentee a transfert themni- 
que. 

28. Procede selon I'une quelconque des revendications 
22 a 27, dans lequel lesdits deux bords exterieurs 
de ladite partie de ladite seconde couche colored 
coincident avec lesdits deux bords exterieurs de la- 
dite partie de ladite couche noire. 

29. Procede de fabrication d'un panneau selon la re- 
vendication 22, dans lequel ledit substrat est trans- 
parent et ledit motif imprime comprend un motif de 
traits opaques, ladite seconde couche coloree est 
imprimee par une machine d'impression numerique 
comprenant un dispositif d'analyse optique, et ledit 
substrat est pass6 a travers ladite machine d'im- 
pression numerique dans une direction perpendicu- 
laire aux dits traits opaques, et ledit dispositif d'ana- 
lyse optique identif ie les bords avant et arriere des- 
dits traits opaques et ordonne a ladite machine d'im- 
pression num6rique d'imprimer sur lesdits traits 
opaques mais pas sur lesdites zones transparentes 
dudit substrat comprises entre lesdits traits opa- 
ques. 

30. Procede de fabrication d'un panneau selon la re- 
vendication 22, dans lequel on imprime ladite cou- 
che noire sur ledit substrat sous la forme dudit motif 
imprime, on imprime ladite couche blanche sur la- 
dite couche noire, et on applique ladite seconde 
couche coloree sur ledit substrat entre lesdites 
deux limites exterieures, et ladite seconde couche 
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coloree adhere a ladite pluralite de portions impri- 
mees comprises entre lesdites deux limites exte- 
rieures et n'adhere pas audit substrat dans lesdites 
portions non imprimees comprises entre lesdites 
deux limites exterieures. 

31. Procede selon la revendication 30, dans lequel la- 
dite seconde couche coloree comprend une resine 
pigmentee a transfert thermique se transferant sur 
ladite pluralite de portions imprimees mais pas sur 
lesdites portions non imprimees. 

32. Procede selon la revendication 30, dans lequel la- 
dite seconde couche coloree comprend une encre 
qui adhere a ladite pluralite de portions imprimees 
etseche dessus, mais n'adhere pas aux dites por- 
tions non imprimees ou ne seche pas dessus. 

33. Procede selon la revendication 22, dans lequel on 
imprime ladite seconde couche coloree par jet d'en- 
cre. 

34. Procede selon la revendication 22, dans lequel la- 
dite seconde couche colored comprend une matie- 
re electrographique impressionnee transferee d'un 
support de transfert audit motif imprime. 

35. Procede selon la revendication 22, dans lequel 
dans chacune de ladite pluralite de portions impri- 
mees, on applique une couche de matiere claire sur 
la couche de fond blanche, ladite couche de matiere 
claire pouvant retenir ladite seconde couche colo- 
ree, et on applique ladite seconde couche coloree 
sur ladite couche de matiere claire. 

36. Procede selon la revendication 22, ledit substrat 
comprenant une feuille de matiere transparente; et 
comprenant le fait d'imprimer ladite couche noire et 
ladite couche blanche dudit motif imprime sur des 
zones choisies de ladite matiere transparente, et 
d'ordonner a une machine d'impression numerique 
d'imprimer ladite seconde couche coloree sur des 
portions choisies desdites zones choisies impri- 
mees. 

37. Procede selon la revendication 36, comprenant en 
outre le fait d'analyser ladite feuille de matiere 
transparente et lesdites zones choisies imprimees 
dessus afin d' identifier des bords avant et arriere 
desdites zones choisies imprimees, et dans lequel 
ledit ordre est base sur lesdits bords avant et bords 
arriere identifies desdites zones choisies impri- 
mees. 

38. Procede selon la revendication 37, comprenant en 
outre le fait d'ordonner a ladite machine d'impres- 
sion numerique de n'imprimer sur aucune des zo- 
nes non imprimees de ladite matiere transparente. 
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39. Procede selon la revendication 36, dans lequel ledit 
motif imprime comprend une pluralite de traits. 

40. Procede selon la revendication 36, dans lequel ledit 
5 motif imprime est opaque. 

41. Procede selon la revendication 39, dans lequel la- 
dite matiere transparente est avancee pour I'im- 
pression par ladite machine d'impression numeri- 

10 que dans une direction perpendiculaire aux dits 
traits. 

42. Procede selon la revendication 36, dans lequel la- 
dite machine d'impression numerique est une ma- 

15 chine numerique d'impression par transfert thermi- 
que. 

43. Procede selon la revendication 36, dans lequel la- 
dite machine d'impression numerique est une ma- 

20 chine numerique d'impression par jet d'encre. 

44. Procede selon la revendication 36, dans lequel la- 
dite machine d'impression numerique utilise un pro- 
cesses d'image tramee qui determine les positions 

25 et dimensions de depots de matieres a marquer en 
noir, cyan, magenta et jaune dans un procede d'im- 
pression en quadrichromie pour former ladite cou- 
che superposee. 
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